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iyiatRACf 
Ae«toteete78 or aeetle aidd baeteria donsUtuta mi 
iaportant group of highly oxidising ori^minsy oxidising 
various groups of organia oocapoiaidst partieularlr st^tars and 
sugar aIO(^ ioIs« Cataholiaoi of gluoosa has baen axtansivaly' 
studiad )mt vosk on tha asdno aeid aatal>oliffia and anabolie 
aspaet has raaaiired tmtil noir onlir seant attaistioii« Tha votk 
dasorihad in this thasis i s raXatad to tim Ritrogm l^tabolisei 
of aoiaa Aaatohaoter spaces. Sixtaan spaaias of Aeat^haeter 
vara sera^nad for thair ability to daaminata tte various asiiiio 
aeids and i t nas found thatt 
i%) Out of tha sixtaan spaeias of Aaotobaeter tastad for 
thair ability to daasdnata aadno aeids, only thirtaan 
produaad aseimiia froei tha various aiaino aeids taken as 
thair substrata* 
2^} A>ll6fit»lginMI <ca^ appaarad to ba partieularly 
pcoBiaing and uas found to daaainata Di^sarinaf 
Dl«aorlaiueinOy Dl«is(aoina« Pl<*alanina, t>imfi phenyl* 
alanine an3 X**aspar(iglna« 
C3) Faetora affeating the deaoliation of amino acids by 
k^mt»ttt.f ff^fpta 11979 studisd i^nd i t vas founfl thatt* 
«• a • 
(a) fhi$ pS opUBiA ia eaM of Dl*alanln« and X)i«nw» 
Xi»eln« v»70 7 anA 7*a y«tp0etivttl.f, 7*4 in ttm 
eas« of Pl«i»liflR3ri aiaiiliM raafi l>l«>l«aein« and 8 
in Iha eaa« of D3.<>s®fin0» 
(b) 40*^ 0 vas focmd to D« tho optima tiBporatitFo 
1 ^ alanine y pbansrlalaninOf laueif^ anfl nor* 
Xaoeino dotninaset anfi 4i®0 for sarlno dMoinasa, 
e) tfi^ tha igeoaption of Dl^aerinat nhare no 
appreoiabla diffaranoa ¥aa dbsarvodf in tba 
ffOBaining four aalno aoidSf tha OKmnt of vanonia 
produoad aa a resiat of i^ii^ aeid daaainati^a 
wui sBiah Bora nhwn tha fSjutfta vara acibjaetod to 
•laalcing than othemiaa, utian thajr uara kapt 
atationanr* 
(d) %to a eartain limits iaoraaaii^ aaoaata of 
Sltieoaa atiwilatad to a ©afkad dagraa tha 
grovth of Atlftittggil«t ^ ^ ralatita lavaX &t 
daaa^ Uiaaa aativltr in aaoh aaaa vaa fonaa to ba 
r^atad to tha aaotmt of gltiaosa praaant in tha 
naditn froa vhiah tSh» ealla vara cflltainad, and 
also to tlM phgraiolosiOikX atata of tha aalla of 
t ^ oripuiiMf aa axpraaaad hr ^% pR of tha 
aaltura at tl^ tiioa of tha barvasting ttia aalla* 
«• 3 * 
Xaer«a«ing aiMiaiits of gXtteos* at ttm tln« of growthi 
ifhieh was also aoeospajsiad ^ a oovrosponding fall 
In tha final pK of th« grotfth aadltsiy raioltaa in 
aa lahibltioii of tha aaandnasa aaUfltf to ^atyliig 
dagraaa in tha eaaa of al l tha fiva daaalnaaaa* 
(a) G^iUB ot A-ift* |^fgiR"»t giPown for diffar^it intervals 
of tiBOf nhan tastad undar tha wmm eonditioss, vara 
found to varjr In l^air daasdnasa aatlvlty* 7ha baat 
erop of eaUa of A*Mit3iXMMB0M% poaaaaalng aajdBiiiM 
aatiipitr A>r tha dattdnati<m of aaah of tha flva 
andno adldai vaa Ql»tainad whan tha organiM had 
baan grovn for M hourat Tha ralatlva daaiainata 
aativitr of ealla ohtainad aftar M houra grovthy 
and af t«r 48 honra grovthi raeainad alnoat aonatant 
vith raapaat to alanlnaf plMoylalanina and nor* 
laiMina hut ahoiiad aosta variation in tha aasa of 
Xanana and aarina* 4ft«r growth had takmi plaoa 
for ?8 and ^ hotirat tha 99Xl» obtainad aihl!iit«d 
a Gonalderablr radti^ ad daoalnaaa aetivltjr for aaah 
of tha flva talno aeida testad* Tha fall in tha 
daaiainasa aetivity aould not possibly ba dna to a 
ehanga in pH ainaa tha aatiiritsp aontinuad to fallf 
idth the aga of tha ealtaraf avan though thara iiaa 
no anbaaqumit appraoiabla fall in tha pi aftar 
84 hmira* 
*» 4 • 
(f) %id«r tilt oon&iUoiui of V^^ «ai^viatRt« i t 
«&« ohat^emA that 3 hoixrt fot Altninty 8 
hours tot lmmim$ 6 boors for neaflm»lm and 
7 hours for strin* und {dMKQrislanlns r«pr«-» 
SiBtod ths tim Intenmls upto vhl^ ths 
dMBlnaso ftotiipltr of thm otUs of 
JUMtUdiXMUSM sSnyawtA Xlnmr ftrope^ionslitf 
mth timtt Xn«iAMitiQfi \>ifmid thoss tl«s 
intwrmls ^ovsd a i^ irksd doerosao in 
dsudmso aoUvif^ in saeh eass* Ths 
pereantago daaaiiiationi eovraspoiirUng to 
thasa tiaa intarvaia was found to ba ^ t 
43j(, d0»6|l« M«l^ and 40*^ in tha oaaa of 
aXaninat phanylalaiiliiaf ian^nat noflauelaa 
and saritta raspaetiira3^* 
i$) Galls of A«ftatta,gaffiiBf i^«n storad for 
various iatarvals of tiaa, itiionad a {jfograss* 
iva raduetioa in tlieir dairainaaa aatiiritir* 
Hoifavery in tha aaaa of DX^alaninay tha eaXla 
ratalnad soaa daaid^nasa aot iv l^ 9mR aftar 
b^ Lng kai^ t in tha fTosan stata for a pariod 
of thraa ssonths and tha maym iatolvady 
tharafora, appaars to ba mora atabla than 
in tha aaaa of tha raetidning tmxt asdno aaida* 
• 6 • 
(4) Both ttm opUeal antipodes of alAnlnO| ^eaarlftlaRiiiei 
lOBOlnOf norioiseiiio anA sorino iforo ftlnost ociiially 
aMislimtiid W e«ll siitpoiuiloiis of JUAfiaSIOMDin* ^^ 
doininitoos Involved t tltorefoyo^ sppoar to bo non* 
•ttvooiODOtifio toMUPdo timiw i^tittfttesf m pivteps 
P«find Zi fonit of tho mino «eldo voro boing dooaiiifttod 
hf diff07«it fRsynoo prosont in ^ e siitpinsioa* RowoDory 
It if <taito IllcolF tt»t tho l^ *fom i s roo«ii«ia first to 
to l**fox«i W SBino aeid raososso anS thoa gots dosaiiifttod* 
DtM to tht Ron-ftvaiitliilitr of !>««isliio aoidSf i t wis not 
possibloy hotfovoTy to drair a mow definito oonelusioii 
from thoso obsorvations* 
CO) Zho ditMimtioii pvoduett of the SRiao aeids dotaiQated W 
A-aj^fety«i«P f^ire iaolatod anl IdenUflad* Tlia keto aidds 
oorrosptxnding to l«iieifie« nor^oiioiiio miA i^isnylalaniiie 
voro isolated ana id«atified as theit S| 4 diaitfo i^ bsiqa 
bgrdfrnsoiios* Tbs keto aeids eoirtosponding to alanine and 
seriney hmm^etf eonld not be isolated* 
(6) XndijNiot efidenee vas obtainad to suggest that pgrvavie 
aeid i s perhaps produeed as a result of desminatim of 
these two anino aoids but i t gets oaddised Att Jft with 
the result ^at i t does not get ai»tnalated in the reaot* 
ing ssrstSB and oould not* ti erefere, be isoiated as i t s 
a, 4 diBitmpheii3^bgpdyaaone« 
•» 0 «» 
flw results obtainMi ixsdi<^ted that iiHilMtloii of 
aX«iiiio d««»lnft8o oottorrofl to m HgedfleeBt toEtent ulioii 
««rl»ODyl gvotsp rotgonti vntro taken la vftrioiu eoBe«itnu» 
t&on»« &f «bt wriouff oax^onrl grottp roftgontt tottodf 
•odlias MfoXphito mt abXo to Inaetlv&to omplotoly tho 
•MfBO* Tho othar voagontt Yis« aodltn ey«tiido, Itydmsliu 
sidplmto and tagrAfoiariftaino alio QS«rei««d « aarkod tffoet 
en doaaiiiato aotivity «»«pt sodim owteslAo ^ieh ooald 
not produeo angr approoiablo inlilliltlfai* Tht rosults 
obtainodt thoroforOf provldod m indiroot ovidvieo of 
tho profoneo of oaffMogrl group on tho iurfaoo of tho 
Mugmo y/bi9h mm ••sontlal for tho aetivation of tht 
ai3i>stiata* 
Tiso aetltritsr of alanina daaoiiiasa nat alio eonploto-
17 loat on tlia addition of ootyl alooholi impryiie 
aXeohol and toXuona* 
Of ^ o YafioQS motal icma tostod, Mg nas vitlumt 
aagr offoety 2n inhibitod tha mmymo to an aactont of 
aB«a t^ on tha addition of flO ^  aoiaa of Z^ sSO^  /3 ta« of 
tHa raaetion oixturai and hmvf natalt fis* % | ig . 
• 7 • 
ana Ctt inliiMtQd tli« d««it»Uoii of ftlftnin* rPMi at lomif 
•4-
eoaointratioiit* ^ t hoif»v«v« mis abl« to aetlvat* pfo* 
gross!voI]r tho «isyiiS «t dlff#ront XevoXs of oonetntraUcm 
ana ftetiv^tod i t to about 40 on tatm addition of 2 jS^  solos/ 
3 tf.« of tho vaaetioii »ixttiyo« 
(8) Aa attittpt was laado to i!iv«stigat« t^e aaturo of tho 
ooonsysio iavolvod in tho doMdnatioQ of Pl^ aXanino hy 
i-^1i*^ffin'lf- ^^ nlT tlioso iritaBdaa and thoir analofooa vhieh 
ipipo avaiXahlOy voro tottod* Pypidoxinot pfH^iiommim^ 
pyridoxal ^Hoaphato and riboflairiii pliooplMito fy.l«d to ihoif 
angr notiooahlo offoet on tho doasinaticm of BX««XaniRo tihon 
froih or two Bontha oXd eoIXa of tho organiMf vhiah hid lost 
noat of thotr daoninaso aotivilgry vovo usad* Pyvidon»in»t 
pjrvidoxiiMi and pgrrictoxaX phosphatt ovon ahoiiod sooa 
lahiHtofy offoot* Bihofiavin Mia not abXo to aowroiso a 
siBdXar offoot on tho doaadnaticm of aXaniao bgr A.aa^y^t<ii. 
Sinoo ooXX froo i^oparatioiia v^o not usad in thoao 
aacporinaBtat no aatiafaotorjr ooneXuitton vitli roapoot to Uio 
ooanaiyBo iniroX76d eotiXd bo draiflA fvoo thoao iibaorvationa* 
(n) zt vas not poaaibXo to donemstnto tho roXo of bio tin in tho 
doaainatioii of &l««Xanino or DX«8orino« 
(10) Xho BotaX binding agwtita aXao had an adirarso offoet an tlio 
doi&ination of t)l*aXanino and DX*8erino« 8*liydroaqrw 
<pin0Xino and othyleno diasiino totra aootio aeid <Wfk) 
•• 8 «• 
appeared to be eiore potent InhiMtors than/ /'Mpyridyl 
in the ease of both the aalno aoids* Cosplete InaetivatieB 
of alanine and serine deudnases vas brought about by 
8«hytfroac3r gitiinoUne and Wtk vtien ttxesr were kept in eontaet 
with e^l aaapeneicme for 4 homrs and 3 hoore respeetiTely. 
Koifevery nith/ /'bipjrridrlf after 4 honrgy ttiiie was only 
abont 73$ in the ease of alanine and 100^ in the ease of 
serine* The degree of inhibition in the ease of both the 
aolBo aeids IMIS dependant on the eone^itration of these 
inhibitors and also on the tioe these inhibitors were in 
eontaet vlth the eell suspension* Serine deaaiinase 
appeared to be aore susceptible to their aetion than 
alanine deasinase* These obstffations soggvst ^lat SDM 
metals sdght be involved in the deasiination of alanine and 
serine by 4.»«i^ tifqn i^M^ IiUiibititm by oyanide also 
supports this assumption, 
(IX) The effeet of hydroxylaminoy sediim bisid.phitey seni* 
eazbaside )iydro(^aoride and sodium cyanide en the 
deaaination of 01<-serine by f-p«y«>^ < g«r^Mw wis also studied* 
These inhibitors inhibited to some ext«it the deaminase 
aetivity but norm of the inhibitors tested eould e^ipletely 
inactivate the enssrme even at concentrations as high as 
60 V- moles/ 3 ml* of tiie reaction mixture* Even sodium 
eyanidCf the most potent out of these fooTi «ou2d bring 
about the inhibition of ^ e deaminase acti^ty to about 
• 9 • 
of th« reaction »iztur«» 
(18> PyildojdiMt p3Fiiao3wislii«« pyvld^xal piiot|)lttt«y «3rtt#lfie, 
9xA aimatoMe eondlUons ftttainoA tr gftMlx^ vith nitfogaa 
fldLl«d to «ierei8« KIT apprMiiib3.« ^f«et OB th* datsiliia* 
tloii of both) DX or W««rLii*« eithtt m ^ fraih o*lls« 
09 ^ ^ ^10 lamiths oM «iX3Li i ^ i ^ had lott aoot of ^«ir 
dMttlniM M t l v l ^ Wirt ii««A« PyifiAoaoa |^tpl»it« (PhPi, 
tw«f«vir, was abl« to »oti^to to « aliglit «x%oiit tho 
doanlmUoii of DX«t«plft« iHiofi ^le aoiitlit old 9tliX9 of ^lo 
Mp^ miflB vara tisad* Cte ^i« baait of t^aa Oba r^pati^ aay 
i t eaa b« peatisXatad that in tlw daai^satioii of X>i«aarifia 
l»ffrhaps tiro ansyBaa* B a^riiia daaaiBiflAaa and li*a«il»a 
daaainaaa art involTod* fhM ^»me» aaami to ba l^ Z^  
dapaodantf aiid ia iaftotivatad ia taia I^ OMROO ^ aafbanfX 
group raagaattf vliila tha lAttar i s not* fMi wemld alae 
asplaiii about S0$ imdHtiQn of mpiim dattiiiiaM a«tiiritr 
in praaanea of ms'bGB^ groiip raaienta* Fortliari 
PfTidmsiaa or pyridoaeanina vara not fotnd to ba abla to 
raplAoa i^vidoaial. ^boai^iata. 
(13) Svidanca haa bean prmm&t&A to atiggest that tha daaaination 
of I>X«alanina bgr ^-*'»*^ ff*r**" » i # t ba MtaXinad br an 
maim> add «d.daaa ^rataa* 
flpii^ anifiigft 
mmiTim so fag 
AitiOABH mmm mvmmn 
mm TUB nwmm OF oo<soa OF mawasimt 
zs fas n^max OF SGHI^ CB 
aM7 
Htm author i s mtvmai^ gx^tefiH to Profc^ tnor XnUmr 
Htisaiiif Bmd of t)it P^m^teamt of Mioebmtntry^ fmmh&tlaLl 
n^tam ^osieia Cfoi^m^ AU«Btii i^utun % .@ at^f Ai.ieiifiii iKid^ 
HHOM airoot iuper^tlon tliit wox^  MM oanioS oiit« lt>r hit 
oonstant goidtonotf iMlp and «iieoaf<iSiB«it dtsrir^ g ttid pro$roM ^ 
u@ also ifiirnM to oepfeftS hit gmtofianoM to 
Pfofdtaor A«B» Mlitfiif U«i<i of the Oopurteont of Chviistfjr ani 
Doaii| l i o t a ^ of SttioneOf Ibt fTantl^g lAliwKitoipy' Dioiliti«t ang 
also Iter hia aairioo asd i«ii^«tX tiiparvl^a!!* 
f ho au^ii:^ vo'oM alao li^o to place on rooord hia 
gsmtittite to the ."loleiitiflo los^ir^ Ckmnitteet tlttar Pfeaesh aiia 
•lao to tbe CooaciX of Soietitifto ana XaOustrlaX Re«»ar< ,^ !««# 
Delhif for t'0 anard of a JTI^QT Heacarch F)i31oiiSl3i|» during t!ie 
years tliis nock nas latdertakisi^ for ha^li^ enabled Hm to earir 
out tnese invostigatioiui* 
The h^p of Hr# ©Mifi Kohasisea ithan Ohstartl, t*^ e^ typlat, 
i s gratefoSly aacm»iilodged« 
«IASIUMSHS8MW 
gR^Pfflt t^ 
Cl«ri9rfii CfHUpa»8t^ i8%ies of 3 «» 5 
CiSMifloitlofi 6 « la 
dtiMi^ Oa^l^lisia of GftrbOQ 30 • 84 
GxiaaUon of C^litols M « 85 
I^ttnol OxK^tioA M«eli{mifls l» « 88 
F«&fgftool»rido S^thMlt 88 • 31 
Ai&iio aoid KotfttN»U«B 38 • 33 
^litrog€» MotftboUsa of l^xeAx» 34 • ^ 
S« iHMK i^mtion or ronoml of 36 « fiO 
aXpho amiiao group 
• XJ ibMBlllftttlll 36 • 4t 
(a) onafttivo aottmimUon 36 • 3i> 
Vke^mxdm of Aotlmi W *» 41 
aouvooe of tisino aeid 41 m 44 
0X1^80 
(^} So»«i*0!iiaftti\« aeaai« 44 • 80 
mti&n 
nation 
ii» !i|dfo27Uo doia&imtioii 46 
i i i« S«Siisti^ ro daasBin t^imi 46 « 47 
l9« ^iitml. oiiaAtioa a?i3 47 • 48 
rofl^tiofi ^twoim pairs 
of aedno aoidd 
v« S|}«Qial ^rpo of nmym 48 « 60 
opdiaatiw SoMdmticm 
i« Ag« of Ctatur* 6B 
l i t* Bfr«dt of esvk»liyafat« 63 « 66 
IX« P<»o»boaiya^ ti<m» S8 • 6ii 
Tim 6plittinf up of t!^ esB^fm add 00 • 6i 
m^tset 
<KS<p1Lo^96« 
mepU o^« It Touting t^ io aMlltf of \%TifM& 76 « 78 
Ae«to1»«t«r tpoi&os to Itoi^nato 
lAiloitt ftsdlrto a«id8« 
Bxpt* io« 81 llitttors affeeUias t^'m d[«utiUmtioii 79 « 106 
(•) Effoot of pa« 7^ • 80 (|>) Effect of tmp9mtmt9m 81« 88 (O) Bff^t Of i^ iftkiDg* 83 • 88 (8) Sfr»ot of gXUQOSO ' in tb?» 88 • ^ fffmr^ mtm.vny on t^^ gf^ xrHi 
of |-i^ Mfff>figfr ai«6 QEi i t s 
r«lAtiv# io9e2 of 8e8sinaso 
aotivit^r* 
Co) Sffoot of ago of ealtu2>e on §6 « ^ 
tho donaina^ aoUviV* (f) Iffoot of tifio of imnftfttioQ 98 • IfiO 
<m 8«iailtmtioti» 
(g) Effoot Of itofopi Of ^ fM^ ii loa • 108 
•uiipiiiaiont on tho dooaissafle 
^8« if^ 
o f • 
^pU %• Si XaoUiloB tad ia«iitinoation of tlio 10@ • Ud 
tfoiiainitloa pe9&vmt9 of ttsino oeldo 
fiipt* iot 6t AttiBftft to iM^ato 814 OinttfO* 134 « US fimm tiydfoioooo i»t koto ooias 
li9om«a 00 ft tooolt of dfittilnitlofs 
of olotdno Olid toxlfio W JUilWtlfMBgU 
S^ t^tt So» 71 EiH'oot or ieiilMt^Ot oottmtoro and US • 197 
oooraQfWMi OB indlno oot4 dmmtri^ gwMi 
(t> Effodt of mup&ouo oTioi^o and 117 • 183 
iiiorawslt inliiMtort «t tho 
d«oa£iiiiti(»i of 81i««Iofdliio« 
U) Bffoot of oifftaqrl i»m» rotgooto 181« l l» 
of Ia^^«viiio on Ittt domdj^tioii 
^ JNIttiilillAKflVhi ( U i ) BfftOt CKT «O«O1 bindli^ ftgOQto 186 • 189 
« id &i«»MfiiMi %af AiJMttl&iBRSiia* (lir) Iff60t of Motiii on tho 180 • 138 
dooBdaatlon of X)X«oltt)izM and 
t>i*8«fii!M w i^miMMmsKk 
vVI IftOOt o f iOlM f l t (Un08 QQ tt¥l 13Q •» 1 8 i 
doMilmtiofi of !)l«oliiiin» Isgr 
Ciri) m S t 9 f S t i i i i mtti rAtv&$m 136 * 137 
got* odditloB of iqroloiiioy 
flbofloi^ii i ^ o ^ f t ^ pi«idoxltio« 
fsffUdMBiiiiliio oal {jgrndoMOl 
S»)oi^ toto on 6oiidi»tlon of 01* 
and Woarino %gr Jb888ll8t&BB» 
III gf m^m m nmmm ISB • 154 
i «• xvii 
S i t a o & i r e s z d i 
• * » 
hmn l3ioytt au©- to i t s a«e3L b«ha^oiUf* ^ on© hfi^ i t ean 
csa^ .is© the 0poi3.cig# of vtn©Sf beers flisa othor aloolsoiie 
Ixjyefa^e^ i^ii<^ ean b© rois<irci©a as i t s ©vil aspect, and on 
th@ otti®p Imnd i t !ias bet^ n oi' gj?©;it; ^HIISJQ to naattsliid idlnde 
ligr experiefiCd t t has b©<m sh-oim th-r-.t ors© ol' tho i:^oduet3 c^ 
aq^tilloatifm of -^nc ' ^ s vlnauiiy i#;ich Ima boon 12101m to 
©i«ilimti(in sifjce tli© da\«i of history for it© si^islnal , 
pr»s©Pvatlvo anS cm&tmmt irsltio* tSx© |a»ii3itivii art of 
^n^aiT proayctloR h^s !>©on ymm^ for aor# tr^n h'udroe 
fmafa and Boes^ isia^ ?® .1) ia 1737 dssigiwa tai© f i r s t irtaegap 
gffla«rstor but I t s sicrobial aati^ B e^ ooiild b© teHT^ m t« tlie 
vorXd <miy abr:>'.it IJOO greats back aftsp tlio ^^sat HtKtf^ tfToraies 
b«twss^^ )4«big9 Iwatsifii and Pisstonr* B«r3^Lius ID lagf' 
i:ffopo9©d tJtat the cause of %<^tirieaticm of aloolsolic ber^?«* 
ages wag th« acetic acta i tself ^dc^i uas enel'^ed in gs^ll 
pores of ]3«^toaiiou3 aicin pi^esent in sc^utions -jnacjrg^ng 
aeetifieatian* P^^soon ,2) maed t^M ifein as "Kjeoflansa'* 
but &ld not assiiy* any i^l® to I t in t l^ acetifimtian 
proofs© and tt*.© s©^*ani3Ei of i^atifiQatiaii roaainad wk-im-'ci*-
stood t i l l s^itsing 5} p3?«>i>osai that ayeod^naa or Mother of 
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vinegar** im& composed of r.iimte living orcmil^ss and the 
acetlfication could be brought about only by living ciycoderma 
wtilch h« naoed as "t/'/ula acetl"t His Idea d d not receive 
any support in the beginning from any of hla c«nt«B|Kjraries. 
Lieblg (4), m leading chcrdst of that tlnio, strongly contradictod 
K.utsing*8 finding and put forward his lev/s that ncctifica ion 
of wine was not a physiological process but that it \ms 
identical t th© oxidation of alcohol to noetic acid \yf 
platiauEi black and th© function of laothor of in®gar was 
moroly to absorb oxygen for s*ich an oxidation. l.ater, 
'IStour's great researches in 1360*s on wine and vinegar 
finally supported i^ ^^ utzlng's ideas based on nhyslological 
basis, "nsteur called mother of vinegar as "Kycoderca aceti" 
which v&B considered as the prlnary cause of Rost fermenta-
tions, lie showed tjiat this organism c>uld be grown upon 
neutral nedluni supplooented with alcohol, and absorbed oxygen, 
producing acid during growth* Later» Pasteur's theory of 
acetlficatlon of wine was conflrns^ by t.«'Mrss (5> who also 
supported the idea that fornatlon of tdnegar frois rlcohollc 
liquids was due to an organised ferrient* Hansen C1887-1893) 
and 3rown (ISSS) recognised that aost acetifying organistss 
were bacteria BM both the wonders described additional 
species of vinegar producin:- bacterial6,7,8)• \ definitive 
study of the group was cade by Uel^erlnck In 1399 who dropped 
the tena mycodei«a \n& coined the name "Acctobacter" for th«a 
in X90X« He reoopilsed thi^ ns a group with many oorphologlcal 
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and phjrslologlcal s lmi ln r i t l e s . y^any additional apeclea vi«» 
fiaoQlaaftf jjafiJ^tflrleanaa and Sasi.xzaiiaai etc* \icre later 
isolated from ir^ilt, be«r, vlne« and vinegar bf Hemi«berg (9}« 
Baker* £>a3r and Hulton Clo) in 1^12 i i^ la ted ISO aicroorganisms 
from roi^ materials and shoved that eleven of th«3 produced 
ropineas In baer* i^ u© to their close resenbln ce tiey vere 
given the collect ive jaoe of JiafltfiEA^ aQoti v'aeogiimy i^ ^fii* 
xaaaeaa ^-^ ^iisiik»ml^r^amm wot*© isolated by aeijerinck iii), 
liluyver and Lesuw (12) discovered AcetObagv^X attboayflaflS i i2) 
^hich brin iS about n Incomplete oxidation of a niimber of 
arganic cocrpoirnds. A*Sii^>2Ml&im9 another rope forsrlng 
or isism* was reported by uhimwoll (13) in 1936» Gor.ib| Toslc 
mi6 *alker (14)* in 1941, isolated a ncv snecies which caused 
acid production and turbidi ty in beer and nassed i t as Aceto** 
bag^jg Jattbitelif wiach eauld cause spoila/je of beor (16). 
Li ter , losic and -talker Isolated other s->ecies naiaed 'eettg^ 
Ms£fi£ WibXlS. C16) and ,A<S^ ,l0l;>:ACtfil! aeidiaaimeQaura and dc scribed 
their biochemical properties and othor Iraportant c t^rac ter l s -
t i c s (17)« 
cetobacter belongs to the facily FMIdWftnagflfi,Rflfi» 
.11 a<aab©rs of th is group of bacteria are bacil lus in nature 
artd t orer->J*e, Ui© ce l l s are rod shaped to e l l ipsoidal , 
occurring singly, in pa i r s , or in short or long chains. 
a» 4^ «• 
Involution forms ars curve ii elongated, club shap^ or sosj© 
tta® branched* Tne cells occur singly^ In pairs or In chains* 
J*cHiHiotll© or aotll© with polar or n©rltrlchous flagella* 
Young cells, gram-negative, old cells grajs-variablc, gmierally 
catal?^ s9 positive with the exception of A*^iii£MSiS2M and 
vissert aooft's A>neromrtiaiia^  Ihey are strictly aerobic in 
nature and posoess the characteristic pronerty of oscidislng 
alcohol to acetic acid. This property Is also possessed 1^ 
soae of t e fluorescont Psei^ iCHBonae but they are capable of 
bringing about oxidation cmly in buffered miMfiia, while aceto-
bacters c m bring about rapid and ccMEpletc oxidation of 
alcohol to acetic acid under cxtr^nely acidic conditiems. 
The lEiportsunt differences between them cun be suimarizcd 
as follows? 
1» Pseudoisonas can not grow in a Bedium more acidic than pli 5 
yhile Acetobacters can survive and grow even at a lower pl'>» 
2* ?s»ud<Haonas do not Tom surface films like icetobacters. 
3» Most of the species belcmging to t e Fseudomonas group 
produce characteristic green, blue, or fluorescent piEKcnts 
which a^e not found in icetobncters ezcopt in case of 
A»mXmSi&mm 'rid LxaaaUS -^ mere brown and pink plgrsents 
are produced respectively. 
4* FseudoEonas attack peptones and proteins vigorously wtille 
\c«tobacters nre not able to do so. 
• 5 • 
Acetic acid produced from idcohol or glucose may get 
acctamulrtfcd due to n Incotaplct© oxidiaor lil .e A.auboxydana 
A*X2XXimk9 A»mlmQ&mm or get over oxidised to Co^ rmd water 
by complete oxldisers Ilk© ncabers of tiio peroxytlms nnd 
oxydans tiroups in Frateur 's c lassif icat ion of \0€tobaeter» 
Acetoiaact r can oxidise a number of orjianic compountis nnd the 
cooMsn oxidation products are vinegar or ac€?tlc acid tr<m 
ethyl alcoholf gluconic acid, ketoj^luconlc icid froK glucose$ 
dihydroxyaeetone froia glycerol and sorbose froci sorbitol* 
w>cM3e cnn also produce acid from dextrose^ but none can attack 
starch, glyco£;«i or Inulin* Nutrition 1 requirecienta vary 
fron slEol© to coanlox. Tne best csodium re<iOK-ended upto now 
i s yeast extract nd glucose. One of the striking properties 
of sotm Acetobacter species i s t^jelr ab i l i ty to synthesis© 
cel lulose, worae otner species l ike l»JaUCbi4aaaf 1* IgflQSim 
nd LisaaSJiiaiai synthesize polysaech^rldic Cnon»celliaosle) 
capsules (13|19). Kulka and Walker (20) regard the ab i l i ty 
to fons capsules as one of t'-;e laport int properties of this 
geyaus* 
- 6 -
4ttMJpt9 ha^e beer! made from time to time for th© 
species classlf ieaUon or th i s genus on the basis of Kor-» 
phologiciilf outr i t io; ?il and biochemical properties but none 
of the metn ds proposed so far hns pr ved sntisfact)ry# 
K^Miya^l ( a l ) | a Japanese worker, in 1924 Isolated some thir ty 
variet ies of acetic acid bacteria nM classif ied thess into 
thre© groups on ©orphological and physiological gi^imds. 
. <»v©ral ot er workers have isolated ana named various types 
of Acetobaoter but i t has been seen that th© saiue AcetoMcter 
has oftcan becm given different nases and different cultures 
have soae times been given th© same name, .or examploi ^« 
ftfiftti Hansen Is not tne same as A>ac« t i Beilerlnek and the 
two organisms nased A»jyfiSBtfkM have quite different pror?ertlos. 
A,pa«teiirianmB on continued culturlng lost notm of Hs proper-
t i es and the resulting s t ra in behaved llKe A«yafieena. 
Hennebcrg's c lass i f ic tion of these bacteria Into four groups 
b'ised on their habitat i s also not tenable since the same 
species occur in very dif: crent htibitatsf he also created a 
number of new species, .jlciilarly Walker ^ 41 have described 
a few new species. ^'IsserH iiooft's physiolor.ical types were 
devclopod into a system by Vflii^ h^n (22). This scheme reduced 
t'© nusiber of species considerablyi as was necessary, rmd 
provides a useful working key to the ©ore comraon 3'>eclf s . 
. 7 -
In this schene, as Is apparent from table *»o»l, Acctobactsrs 
are divided on the basis of oxidation of acetate to carbon 
dioxide and tiater* Further division into groups was done on 
nutritional and Qorphologieal basis* Vaughn's dichot(»sou8 
division vas further supported by the observations of other 
workers. On \hm basis of flagollatlon a M acf tate oxidation, 
Leifson (23) has suggested that the genus be split into twoi 
Aeetobacteri comprising the species that oxidise acetate and 
have perltrichous flagella, if anyi and acetcNEaonas, consisting 
of species wh ch cannot oxidize acetate ar^ are polarly 
flagellated* ^ioil r grouping is also suggested by the 
nutritional experiments of Hainbow, et al,(24,25) whose 
lactaphilic an«J glycophilic eroups correspond to the Aceto-
baeter and the Aeet<»sonas respectively, th se in tutm corres-
pond to the two physiological types of dissert Kooft* Likewise 
toe worli of Asai and uhoda (26) and .jhimwell's work (27) on 
flagella-ion all support Leifson's conclusion ind favour the 
retention of tie dichotoiBOUs division of V«<iUg!m« liowever, 
th© Japanese workers prefer the name Qluconobacter to .\c0to» 
ntmas because of the ra rked capacity of orgsuilsms of the 
new genus to accissulate gluconic acid in glucose media* In 
his detailed system of species identlHcation, Frateur (109), 
having recognised the dichotomy of types of acetic acid 
bacteria, proceeds to divide ttiose which ovor oxidize acetate 
- 8 -
into peroxydanSf mcsoxs^anSf and ox^ans groups, while those 
tfhlcri do not do so form his suboxydftns grour>» Catalase 
character, the ketogenio capacity, arid the ability to oxidize 
acetate to COg and wator have been used to nsswable these 
organisms into four groups i^loh are then sub-divided into 
various species accoi'ding to their ability to oxidise 
glucose, to utilise HH4-N as the sole so\u?ce of nltrogtm in 
Boyer*8 medims and to form pigm^ts arni cellulose* Heeently, 
iiainbov (23) has suiamarlscd all these systmiS of classifica-
tion in one ohnrt given in table Ko«Ll. According to Shimvell, 
the olassificaticm of strains of the genus Acetobacter proper 
as distinct from cetaaonas(1.0ifson)r®ialns not only tmsatis* 
factory but is impossible on any criteria because of the 
facility with which strains of Acetobaeter proper undergo 
mutation* ^hdUiwell's paper (27a} adduces striking evidence 
of this : utability which has also been attested, particularly 
wi th respect to the power to secrete star h or cellulose, by 
other workers (89,89a,) tm& by Jhlmwell himself in an earlier 
paper (29) in i^ v ch ho suggests that there cay be only one or 
perhaps two species of Acetobaeter proper and that members 
of the subozydans group are of different phylogenetic origin* 
The rens irks of vrm Hiel tnd . tanier as quoted by Hao (62) 
are very approriate heret 
m <? 
"In &R attempt to subdivide the organisms belonging 
to one natural group of bacteria into specits^ one wcnild have 
to create as many specloa as there are oreanisma which differ 
in sufficiently fundamental characteristics, reg«irdless of the 
existence of intermediate tyix^s* it depends entirely <m the 
*sei^^tifio tact* of tie investigators to decide wh'ch charac-
teristic shall be de^&ed worthy of the designation "sufficiently 
fundaffl^ ital*** 
It| however, seeoa that th© systcci of Frateur is the 
most ccxsprehensive and the best aimilable n^w but t ere are 
a nwaber of anmialies in the results and Incompatibilities in 
the grouping of the species ac discussed above and it is only 
for the taxonomio experts to einiluate the utility of the 
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(After ;iainbov#, Ci Progress in Indust.I 'dcrob«Vol.3|48 (1??61) 
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Vaughn,H»H« Group I oxidize a c e t a t e 
(1942) *^alles-
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Leifson L.(1954) Acetobactcrinon moti le 
Loeuwenhock ned or peri tr ichoirs 
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a c c a t O f t o COo, and 
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Asai X«| and 
lihoda, K (19S8) 
J«0®n« Applied 
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15, 61 (1966). 
Acetobacteri as 
JLoifscn (1964) • 
f" etobacter as Leifson 954) rrlativuly 
powerful oxidiser of 
eth'inol to acetate* 
Lactaphilesigrow well 
on lactate modiaf 
simple growth requir®-
fficntsfreating cells 
transforci amino acids 
related to glutaaat© to 
other ninhydrin react-
ing substances* 




or polar CiUltlti'ichous 
flamella, do not 
oxMize acetate and 
lactate. 
\cetOMonas (Leifson) n 
riot'le or possessing 
one or more polar 
flagellajoxidize 
othanol only as fir as 





oxidizer of glucose 
to gluconate. 
Glycophilrs grow well 




cells transform amino 
acids related to 
Olutaaate feebly if 
at all. 
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h Vi k kt * III 
Prflimrtjlea gf liMtegnu^fl a^. \ilyca,Blii.l3,fi /tfietobafitera 
IjactaphiXas d l^onhl lea 
!• Grow well OR Xftctatet but 
re la t ively poorly on 
glucose* 
2« Frequently capable of 
u t i l i s ing MQ as sole 
source of nitrogen on 
lac ta te modia« 
3» Transfon: glutaiaate, 
aspartate and proline to 
other nirshydrlii reactlsag 
subatanc a* 
4 . Usually do not requii'e 
exogenous supplies of 
growth factors . 
!• Orow well on gliutose am 
certain su^^ar alcohols, 
but not on lactate* 
2* On otherwise suitable 
B5©aiaf u t i l i s e Mo as sole 
source of nitrogen caily 
slowly -nc feebly. 
3* Possess little or no power 
to transfor© glutamatet 
asnartat'a $ and. proline* 
4* liequire exogenous supplies 
of certain growth factors* 
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^litelUtti ana llfltabglAaM 
Very l i t t l e work has so fur been done on his aspect 
of Acetobacter« In early studies of acetic acid bacteriai the 
nutr i t ional re^pireicents varied frcxa as simple a medium as 
ajmonitSB sa l t s (Hoyer*s iRedlum) to Tiore complex iBediura cont-iin-
ing yeast extract , malt < x t r ac t | beer ard the like* I t was 
by the use of d fined and 8^i«>defined media t a t led the 
workers l a t e r to Know the detailed nutr i t ional requirement 
of Acetobacter speeies* I t has now been ahown that 
Acetobaeters require certain vl taalns of B group as growth 
factor in addition to earbon and nitrogen sources. These 
growth factors are p i ^^  i lobemsonie acid, nicotinic acid, 
pantothenic acid for A#gttboacyKlana OOA) and AmXmssm C31). 
A ailanflBfjnttm «nd A^sasMmm, require thiamine in addition to 
the three mentioned vitamins* ^ 0 t i n i s also reported to be 
re<iuired for growth of A»MSm&mA9 ^•smSMiSXmm n»3 
A.ftft;! rt^iptB^iftomiqa (32)* Pantothenic acid requirement of 
Aeetobacters a t t racted oiuch in teres t of t*ie workers raainly 
for determining the striKiture of CoA and the reaction sequence 
of i t s synthesis* Pantothenate i s also required bv i^ .ftset§nd«n^y 
A>fianamatiuat A*BaatffltftanttB» JUiatcliMaaa csa) and by A*js2Ma-' 
jyyQIIBL.C24)« The requireiients of tbese growth factors are 
fulfill^ by the use of complex media containing yeast extract* 
Much attention has not so far been laid on the amino acid 
requiremoits for this group* i^any Aeetobacters require 
prefortaed amino acids and vitamins in the growth medium while 
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sosiey like |ft-pelanQg»nu«j can ayntheslse all the mnlno acids 
needed for growth fron ami^nliim salts but reriulre several 
vitamins (31)• Carbon soiirc* plays a very important part in 
tho motabolisE of acetic acid bacteria* sugars or related 
aubstimcGS are shown to b© required to start growth after which 
ethanol may be used as an additional source of carbon and energy. 
The sttidles of carbon ccxspounds led Eainbow, Miston and Brown 
(24,25) to rocogniae acetic acid bacteria into Itictaphilic and 
glycophilic types. C,:iainbow (28) hns recently given the 
criteria of distribution of tr ese two types as is given in 
Table «o»III.ihey concluded that lactaphiles have very airaple 
nutritional requiresents and are, therefore, well eqtilppcd enz^ 
mically and can synthesize their requirement materials frors 
aiiaplo subs ;ance whereas Qlycophiles are not well equipped 
with ensiles and can not synthesiao the essential requircsnents 
from simple substances. However this classification is not 
rigid as there are certain strains t'^ at can not be fitted 
exactly in one or trie ot er group* 
The existing literature that has so far been cited 
indicates tin Acetobacters are highly oscidisiJig organi^sBS, 
oxidising various groups of organic oooipourKls, particularly 
sugars and sus^r alcohols* Catabolism of glucose has been 
extensively studi^ but work on the amino acid netabolisin m d 
anribollc aspect has received until now only scant attention* 
* 1 5 . 
r'.any speci«8 of Aoetobacters can torn a variety of 
compounds from the oxidation of gl^ieose depending up(»i ^ e 
conditions of the experim^it and the species used* Thus 
glucose (33934) can be ootiverted to glxieonio ticld| ketogluc<mie 
acid I glueuronlG acid 9 suoeinie aeidf ftimarie acid 9 lac t ic aeid | 
oxalic acid and acetic acid« 
Butlin (.35 ) has reported that A^SttlWOTdana 
resulted in the conversion of glucose to CO^  only in buffered 
aediaf carbon dioxide production varied vith the age of the 
culture and the presence of acid in the growing mediun. Old 
ce l l s due to production of excessive a»>unt of acid <^uld not 
produce COg tram glucose and by addition of acid the effect 
becomes even more pr<motaioed (35|36)* I t ^ s ^ therefore, conclu« 
ded <m the basis of these obser/ations that A*JS]2lia£QlaM 
possesses tyro mizyrnQ systems v#lth respect to glucose oxidationf 
one responsible for co version of glucose to CQ2 ®^ ^^^^ 
sensit ive and eytoohroi^ l inked| the other acid stable eoiapon^nt 
i s related to the forcation of gluccmlc acid and kotogluc<»iic 
acid (35)« 
I t was also shown by Fewater (37) that washed cel ls of 
A.fltiiMiyvdftng produc^ CX),^  and X>ortrabonate frc»Q 2 ketogluccmic 
acid* d-lietogluccmic acid did not produce CO^  unless some 
oxidisable substrate was present* The absence of chalk in the 
growth medluis showed lesser oxidative ab i l i ty but s t i l l showed 
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the power of oaldilsing glucose to gluconate* I'hus an acid 
sensitive ensyme for CO^ ^ piroduction from glucose was estab» 
lished* Like glucose other aldose sugars like galactose and 
arablaose are oxidised to galaotonic acid and arabonic acid 
respectively (66)• The production of gluconic acid from 
glucose takes place through the formatimi of glucono-<^-lac-
tone as follows. Later gluconic acid gives 5-ketogluconic 
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i*&SiiU&fiQ]iBf AtiLUusa&lfiu&t A*ai:Xmm&f A*tmliX&mia$ A^slmmm 
k»MXlBSM ^^^ i^.kuct2lng:ianLir!i(38) produce both a»and 5-keto 
gluconic acid A i l e ot^.©rs l ike A^MfifeMfias* '^^ A«£C2iAai4&a 
e tc . forn only 2-ketoglueonic acid (39). \cctaimlation of these 
kotonic acldo d©p«™aa on the resence of CaCog in th© grovth 
modiuQ* A*S6XMIMSQiM pi^odueed even a third reducing (kotonie) 
c<»apound9 a«6^ik@to gluconic acid along vi th the usual 2«| and 
5-keto gluconic acid (40) and th i s diketo acid was found to b« 
the precusor of tii© eharaoter ls t ie browi pigment (41.) produced 
by t h i s organism* 
Priia!\ry st ps in th© oxidation of glucose upto the 
forrsntion of 2|5»dik6to gluconic acid Imvo been yfotktfd out by 
Katznelson et al« (41)* They found that 2*koto gluconic aoid| 
gluconic acid and glucose require l f 2 | and 3 raoles of oxygen 
respectively for the i r conversion to 2y5»diketo gliusonic add* 
The reaction sequ^ice presusably i s as follows* 
Glucose • Gluconate • a-Ketogluconate »- 2|&N!iketo-» 
gluconate 
The Gtmytm sya%&m controlling these reactions have not yet 
be^i worked out* 5<4^etogluconate in /^ •meXanog i^um was not 
further netabolisf^ but in other sr>ecie8 i t was sietabolized 
by an unknovm pathway to D-»tartaric acid and oxalic acid (42)* 
In recent studies on the aerobic raetabolism of d«keto gluconic 
• 18 • 
a d d W Intact ce l l s of ^..aaliaaaaaa (43) evidence VAB 
obtained that mmll BMmnt of pyruvie acid was also forsed In 
the irediun besides other products* Ccmversion of glti^ose to 
Utrtronic acid v;as found to be ei ther due to slow sponta-
neous reaction or due to enz^e action of A*JUBig|il£BQUB es 
reported by *leLLker ©t a l (44y4S)» 
Horeeker*8 Pentose cjrcle has Iwien reported to hm opewi-
t ive m A»8Ubo3qrdan8 by Hauge et al* (46947) and th i s finding 
was confinned hy Kitoa e t a l (48) \iho reported that glucose 
and gli«sonRte oatLdation proceeded substantial ly via the p<mtose 
pathwny* Ho%»ever TCA cycle easymes were not fourrf to be active 
In A»jaSlilOMSiS£A» 1^ possessed oiOy fumarase and aconitase of 
the TCA (qrole ensyncs* On the otiier handy A^paatfiuriaymm (49) 
A«tueM6an8 C^) ^^d A»mf9SEt,&MiM i^> ^^vo been reported to 
oxidise acetat©! pyruvate, succinst©y malate, or^ S fUnsarate* 
AS the resting ce l l s of A^maXSiiiXlaom (^) ^ ^ ee l l free 
extract of ^j|fi£|iJL oxidized a l l the 7CA cycle inteiiBediateSy 
th i s led King e t a l (49) to believe that t h i s cycle i s operative 
in these organ!sas* aid reeentlyy C.Eainbow ( ^ ) has pointed out 
that on the baa i s of carboh:^r&te ^e tabol i^y Aeetobaeters can be 
classified into ti*o mr.in groups 1 (1) those in which both the 
pentose and VCk cycles are in operation* Members of this group 
belong to Frateurs Mesoxydans ai^ oxydans c lass . (2) in this 
group carbohydrates are degraded by Pentose cycle? nnd TCA cycle 
i s not Involved a t al lf the members of t h i s group correspwwi 
to ^it&tmTB duboxydans group but t h i s i s to be seen whether 
• l ? l -
these oharaet@ri8tlo features of these groups r^sain to b® as 
such In future too* 
>c^ o Acetobaoters have also been reported to possess 
many of the enzymes active In glucose fermentation* IhuSf i^ * 
aulKIXyidftfla ^^mS A»Xaa6mi var pasteurianucj could convert heisose 
dif^iosphate to triosoy aeetaldehydey and acetate (53}» 
Glyeeraldehj^e«Q*phosphiite dehydrog^iase was not 
present in JUjalKKKdaaft* ^his together with the fact that 
acetate i s not fomod frc^i glycerol indicates tnat K»F.P. 
f ena^ ta t lve path i#ay i s no- active in A«gttl»XYidaaa (64) though 
Kltos (65) has given an indirect evidence for the possibi l i ty 
of K«M«P« route along vith pentose cycle in ^^auboxyda^a but 
any strong evidence for I t s operation in Acotio acid bacteria 
i s not yet available* 
HetabolisQ of carbohydrates by other than the above 
mentioned routes also tu&kes place and the unpublished work of 
Katsnelson and Wood as quoted by Kovachevieh and .ifood (56) 
indicates that 2»keto«3»deoaey-6»ph08phogluo<mate aldolase 
and 6*phosphogluc(mate dehydraee engym^ of i<itn€^«>Doudoroff 
pathway i s present in A»aBlQXiQ8MaM» ^ acceptable support 
for the operation of di«arboxylia acid cycle i s also given 
by Tanenbaum (&7) in case of A»SitlSSSU£^SiM vhieh oxidised 
aoetatet succinate, ftuaarate, aalatCf oxaloacetate but not 
c i t r a t e , iso<NBitrate and^ •Ketoglutarate (57) • 
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tf neral , SritialKiUaB flf.,.oagliQn, r.QnTfflW«la* 
Aoetie acid tknct^ r^ia oxidise a number of open and 
closed poXyols nd oth«r or^uoio coRfKHVOds arui the oxidation of 
ethariol to acetic acid is one of the most classic^d ezaapl<30 
of oxidation hy this gentis« the coiaplete oaddisera of the 
substrate to carbon dioxide and iiater are not industriaXl^r 
important but those j?ilch result in imrtial oxidation are of 
great practical value due to production of imlimbie substances 
like gluconate! 2wketoglueonate| S-ketoglueonatCt 2y&>diketo«> 
gluconate* sorbose etc. Siail; rl/i production of i^re sugars 
nd specific oxidation of steroids is also brought about by 
incomplete oxidisers (68)• 
Bertrand first reported the production of a ketogenic 
substance sorbose by the oxidation of sorbitol by A^xviimim. 
The other important oxidizers of sorbitol to sorbose are 
A*JSa&QiaQiafiAt A»X^XXaaiMa. (^)» l^ter, Bertrand after study-
ing the oxidation products of a number of polyhydrlc alcohols 
(polyols)! founded a generalization called •Bertrand's rule for 
polyols oxidation. This rule states that secondary alcoholic 
group of polyol is oxidized to a ketonic group if it is 
situated betveen a primary and another secondary alcoholic 
group ois to the susceptible group* 
i 
* ax • 
-2H than C H g O H — C — C — =^s ^ (^ l^ y C C-
v C l S ) I I II I 
OH OB 0 OH 
OH 
I I 
but CH^H C — C — >• Ho oxidation 
OH 
(Trans) 
Thus, In accopdnnce \^lth th i s ru le , ^•M^oasan^KA I s reported to 
oxidise mannitol to D^fruetos^i D«p«r8«ltoI to O^perseulosdt 
D-arabitol to D»xylosc, e ry thr l to l to ©rythpul«s« nnd D-glucoimte 
to S^etoglueonate* Cases itrhere t h i s rule does not hold good 
and tho secondary aXeohoXlo groups are dehydrog®iated are 
glyeerol which gives dihydroxy acetone, 2f3«batiuiedXol which 
gl^ H^GS aectoin and meK><»hexanediol which gives r i se to»D»Hexan©-^ 
on6«4<^l« I t was l a t e r report<2d by HissegheiB (60) and under-
kofXer (61), v/orklng respectively <m meso-hexane diol nnd 
e ry th r i to l , that D-carbon atos was oxidised *men both B and t 
carbon were present in the sime 8K»lecule» The same i s true 
for isoDiers of 2,3»btttanei^iol as foHowst 
H H p H 
c H o — c — c — CK.5 ^ ^ >• au— c — c — CH-
OH OH OH 















•3- ->• Ho feriaentation 
U OH 
L('*>}lmtfmedioX 
s la i l ' i r ly L-rhaiinitol aig-
OH OH H ii 
• c — c — C—G CH„OH vas not 
i! ii OH OH 
oxidised though i t f u l f i l l s nil th© ro^ire isents of Bertrands 
ru le . Only 0 fowa la oxidised and h^e© Bertrands rule wa» 
CH, 
H H OH OH 
1 1 1 1 1 1 1 1 
-c—c—c—c-
OH OH H H 
- C H g O H 
D^rhasnitol 
^ C l i ; 
H H OH 0 
I I I II 
I I I 2 
OH OH H 
Hhosinose 
Bx>d:fled by th© f^ct that tn© pair of e l s secomlary aleoholie 
groups Bust have a D»conflguratlon as reported by !iann| Tild«i 
and Hudscm (®2)« However, tfiis nas got Iso certain anomalies 
as I s seen in case of . te oxidation of Wfueitol and other 
4^6 o3cysugar alcohols by A*MliiSSatX^iSBA C63y64}« These substances 
vere ojcidised even in the absence of "Bertrand *~* Hudwin rules"* 
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requireaent* Th» oxidation occurs as follova* 
OH H H OH OB H OH 
t i l l I II 
CH« C C — C — C - CH«QK > C H « — C — C — C — C — C H „ O H 
3 . . . I sr -3 , ,1 , I 2 
H 6H OH a a 0 OB H 
]>»l\witol X<«IUeo«i4»keto8« 
In order to iMike'*B«rtraiid -— Hudson Etile" appIioabXe in these 
eases toof iiiehtseyer et al*(63} etiggeeted that the rule eau 
s t i l l hold good in ease of sugars having the fblloving 
eonfiguratian uhea oftrbon 3rd froe l e f t will be oxidised* In 
other words i f 
OH H H H H H 
Gd-4-A—4- and CH'—4—^C-4-
' 1 I I I ' 
H OH OH OB OH OH 
CHg«CHOH group is regarded CLS an elongated form of CH OR 
i^ iere one of the hydrogen of primary alo^iolie group is 
replaced bgr a CH^ group* In this uiy the stereo-Kjhenieal 
requirement of "BertrandWfudson aule** is again fulfilled for 
oxidation of pol^rols* 
The generalisation for the oxidation of substrates is 
undoubtedlsr applieable in most of the eases but is eoisplieated 
by species differences as is reported by nan et al«(62)* 
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koA tu i» can mil b® smn in case of JUJUdtQiaeila&i and i^jaOIUHBt 
t^ere tlw fol^«r oxidises polfoXs having e is OB groups snil D 
eonfigitration «md l a t e r needs only eia^hydroxyls* 
Ciosea chain poljrols are also oxidised Iqr acetic acid 
bacteria* This led Postern^ to resolve the «roble» of the 
structure of inosi to l and related eyolltols* Postems&*s 
vork supported the configaraticai of aeso-inosltol (66) ai^ I t 
«fas reported that ^SSibOSEBSMA caddises L^inositol to give a 
keto group at <*3 and on further oaeidation M th KllnO^ and Sa2C03 
dl*saccharie acid i s obtained establislilng the structure of the 
kotone* Postemak with his conorkers (67) i#orking nith circle-
he:sane-l98|3*triol formXated a rule that eis«»vicinaX OH group 
are neeessaiy for oxidaticm* 
iiagasanl}<: et a l (68»69) af ter studying the oxid tion 
of cyelohexane hmtol &n6 Pewtol o icli^ed th i t there nust be 
two miniisus recpiresients for a oyeXitol to be oxidisedi 
(a) caaly polar hydroxyls, those which project above or below 
the pu^ered plane of the ringf and (b) the carbon atc^a in 
the ©eta position to the one with polar hydrcoqrl (coimter 
clockwise if north polar and clockwise i f south polar) laust 
have an equatorial hydroxyl. 
« as » 
Bat according to P o s t e m ^ (7d) thifi gmeraXizAtion 
^099 not hold go >d In aost of the Qma«s as «pl«»ij}ositoly dl« 
9pi'<^e9o ino8os@, t o t r o l s , t r i o l s -mA d io ls wi^rt not 03cidl9«d 
according to Haga»anJLk«Chargaff ru le . 
Har« inosl to l t cpicroitol^ Inosi tol ss«th]rl ethers aUd 
a^jrcXo^^exenetetrols have also boon reported to be oxidised 
by 4'ff»^?fff^e»e ATOJ 62l« OxldaUon of M©o.K!uercitol and 
methyl ether inoiH>se are doacribed for the f i r s t tii^i. 
fteoefitly Posteraak reported (72) the role of oxidation of 
cycl i to l by MmisasitiiaaA* He showed tlmt In contrast to the 
rules of Magasanlk e t a l , only the a l lo lnos l to l t •ucoinoaitol 
and eis-K|uercltol were oxidlaed* The products '^ e^re corraspond-
ing ketoacG* St 11 isore york l a reqiaired or^  th i s aspect t i l l 
any firial generalization can be drawn for eycl i tol oxldati<m 
hf Aoctobacter speclos* 
Acetaldehyde rtas been foand to be the Intei^ediate 
product diiring the eourse of oxidation of racohol to acetic 
acid* Indeed^ indust r ia l experience has tau.^ht that acetalde* 
hyde will aeaimi4ate during vinegar produeticm when aeration 
i s inadequate* 
Th« production of acetic acid from acetaldehyde i s 
br^jught about by two aechanimas. fke f i r s t lechanisa was 
proposed by ieuberg and iiTindisch (73) and will operate when 
m a$ •• 
ttm conditlcm Is anaeroble nnd the if.€>ditim i s not aoidie* the 
process s t a r t s by the rorEsatio?. of ?icctal(3©hyde rny^rate %rhtch 
do atee i t s l^ydrogen to other aeetaldeixrde Doleoule tqr ^ ^ 
vhlch linlift together the two mizymeB^ alcohol dthydrogc^as^ 
and aldehyde dehydrogenase <74)» t h i s resul ts In a Caniilzaro 
reaction producing one laole of each aeotic acid and etbiuir)!* 
The l a t t e r ia retransfonsed to aoetaldehyde which In turn 
will dissutate in the man er i l lus t ra ted above nttA the cycle 
of al ternate oaddation and disputation i s repeated un t i l the 
ethanol ia coapletely depletetl* This mechanism has been 
reported to operate in •^iiMSSMlfiOSt A«atS,1*<mi1 MiWi and A* 
XflUiXm ^75) as follows. 
Alcohol ^ 0 
CH CHjjUH ^CHJS- H 
dehydroi,enase 
D OH 
CH;r-^ -—;i • %Q i-CH^  C — O H (acetaldehyde hydrate) 
*s » '^  'H 
/ 
OH 0 OH 
/ 
C|l —.d OH • C31« CK >CH,r—-C = 0 • CHr-CH—OH 
3 \ 3 3 3 2 
H 
The other aechaniaEi as proposed by Butlin (76) and based on 
strictly aerobic cor^itions is a©st widely accepted* According 
to this mechanics! alcohol is dehydrogenated hf HAD deneodent 
alcohol (T^fOOf&X) dehydrogenase to give acetaldehyde which 
after being activated losy acetaldehyde dehydrogenase 
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(aOfaifSS) transfers I t s hjnlrogen to MAD or iUDP» And finally 
hydrogen la pr^swaably transferred to aoleeulnr oxygen throtigh 
ths asdistlon of cytoGruror<e syatesif th« presence of C7toehros« 
has aettially htmn reportsd In Acetobset#rs by various vorksrs 
(77,78)« Chin <78) has reported that eytochrome a l i a2, and 
a4 ar« p r e s e t l a A»miasMmJi» l>^hir^rogmmtitm of 
acetaldehyds occurs only in i t s hydrated form. SAB and HAD? 
which ars co factors for aXeohol and aXaeh3fc!s dshydrogenass 
(7^i»83) rcspootlvslyi have r«e«ntly b«®n reported by 
Atkinson and l l l l a a F«^vate (84) to be aottiaXly rsduesd 
a t ths exprnidn of oxldstlon of aXeohol ^n& acetaldehy^s* 
After r^soiral of par t iculate oaddase systiss^ EtOH was 
speeiflc for UM> and superfleial fraction contained the 
likW dehydrog^iase* The seheme given by th«s I s as folloirsi 
Alcohol ^ 
(1) CH-CH^fi • SAD ^ CH CSIO • H ^^  I AD! 
** dehKlrogcaanse ^ 
4. eytochroae aystes 
(2) HABH • 0 • H ^nm <• HgO 
Aldehyde dehydro i 
C3) aumo • HAi)P * HO ^ -»CH COGH • HADK! • H 
genase ^ 
4. cytochrome system 
(4) nmm • o • H >nmp • n„o 
.ofise Japanese wofkera (35) in 1060 extracted alcohol dehydrc* 
genase and aoetaldehyde deti^rdrogeimse from Aectobaeter 
species and they fotind that cytoehroee ims botmd to 
partlotilate fract ion. Aldehyde dehydrogenase was pnirlfied 
28 <• 
and Inaetiv&ted hf dlalyiiis, aet ivattd hf KAOP, Co « Kg or 
• - • • 
KQ I s l ight ly inaetlvatedi ^ ethyXeno dlaBdne t«tra aectie 
acid (MKTA) m/6i pytophoBphatef strongly by eyanid«| Mg*HHCO* 
KHg, HaHgOgyAs , Cil^I COOK, |><»ehloro»er<mrib«iisoat9 and r^^OR. 
A nev eo«itym« depeod^it mM«hyd« del^drogenast was laolnted %nd 
purified bf Tfi^^oshi Hekayana (36) and vas callfd a0et«ld«lqrdt 
r«r7ieya&lde r«diieing mmfmem Xhit eataXys^s aXaetroii trafi** 
port fror ae«taXdehyd« to reCCU)^ t e€'tfQrX«n« bX^ or 2,6<i»dl* 
ehloro ir^oph«soX \mt not to any known eo«nisym6« 
Kany of tha spaolas of Aeatobaetar ^mtheaiie ceXXu* 
Xosie and noixeXXuXoslo poXyaaeoharldas* CaXXuXosa synthesla 
is vaXX d«)K>nstri%ted In ^JSXUlHS* ^^« ceXXuXosa i s produoad 
in tha form of thiok, toughy Xaathery |»aXXloXa on tha aurfaaa 
of growing eultura* tha prasanea of tannic aeid In grotith 
medlua produeas a heavy inaoXubXa ssass} in i^rXd %mr I I t vat 
evtm proposed to »aka **^atariaX Xaathar" in t h i s iimy* J^ 
mn%XJSmm ««i JUJXUlUai^fii •mich ara ragarded as tha varia-
ti@s of A»MUiMXSk sPt ^ ^ o foimd to produca eeXXuXosa* I'ha 
formar also gives r l s a to aaXluXosaXass mutant (87)» CaXXu* 
XosaXass mutant of two s t ra ins of A»MmSl&mm and A^iyUttlffl ML 
aiv^e .^»yffl have aXso been reported by t^©aX nM '^^Ik^ae (38) 
l»atar^ the siaiaa '«K>rkars lu^artocik a comparat-v© stndy of eeXl\tXos< 
producing and non»c lluXoaa producing KUt^ Hnts obtained by 
vnrious Bftthods ineXiiding naturaX and indncad mutation (89)» 
m S^ m 
A.kiiaMiimamiLaiid A^stUiSmaXmm ^av« also \mm reported to 
s3nat^osi8« e@llttIose| bat thla lacks ecxiflrsu^tion (90fdX)« 
Hovev^r, Pec^itly Dudmn (02) ha» shown th^it upto 20: ^<SL9& 
sugar in BCKiitaa oould tws converted to e@Xlulos« hy f^ciuetzinsln-
Xh« nature of pe l l i c l e was sot kno«m in the begiiming 
but l a t e r studlee confirmed th t I t i» cel lulosie in nature 
es i s confirred by choElo :1 t a i t e ( 9 1 | 9 3 | ^ ) infra red (94,^5) 
tm& Xf^rny studiee (91,93,94|96,97)« similarly, s t a l e s ^th 
eleetrtm sdorograph ( 9 4 « ^ ) | degradation of pe l l ie le to 
fflueose (9X^92^94) and cult ivat ion of cellulos© degrading 
bacteria on pe l l i c le (99) clearly mdicsted the cel iulosic 
nature of the pel l icle* The nature of the carbon source in the 
grovth Medium affects cellulose synthesis* Disaocharides and 
pentoses hrive been Comv& to b% poor precursors^ whereas 
glucose, fructose* arabitoly glycerol and mannitol are the 
mo it suitable one* Nitrogen source also affects cellulose 
synthesis (lOO)* Paraaiaiiiobens^iie acid vas necessary for 
gro%rth as well as for cel lulosie synthesis in km^Xinvm (100) 
AoBcmiim sulphatey asnaragine plus glut«aie acid were equivalent 
nitrogen sources in the production of cellulose by jU 
The mechanisis of cellulose biosynthesis by Acetobacters 
has been worked out W numerous workers but I s s t i l l unsol*/ed« 
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As the oeXlulos® f lbxl ls are iKxeret<94 emt siS« th« 
bacter ial c©llS| th« sol\ibl« precuraof that pol3ra<aria«s to 
iovm cellulose hia to hm exoroted* i^chrnrs'^  «t al (101) In 
1967 showed that gltwo ;e uni ts polyti«rls© to sTXitheslze e@ll\i» 
14 
loee m^ th i s waa ntmvn bf incorporating C glucos* in growth 
KWllUEi and d«t#ctlng the isotope in position 6 of the coostl* 
tu^st gluGoae uni ts of the ^rnthesised cellulose* dhea the 
14 
eellB take up C •glueose^ the isotope i s trai^sferred to 
cellulose • the Cg position al&tost 100 percent, the C^ and C^ 
less completely, d\M to belrtg partljr oxidised mmt* This 
shovs tr.at poli^erisatlon of glucose uni ts i s the SOUTOC of 
cellulose but the precursor i s not &n ollgoseocheride nor a 
mxs&r phosphate, although i%lker et a l . (WB) and Siegler and 
Weigl (103) havt 8ho*«m that these sre excreted to mmm extent 
during gro*^th, and are Involved in cellulose synthesis. 
Colvln (104) end Khan (lOS) have reported the for^fitlon of 
Ejicro-fibrils insoluble in a lkal i arid apparently true 
cellulose by laixing the a loohdie extract of JUjQCU&iai »ith 
the u l t r a f i l t r a t e of the cel ls* The extract contained a 
lipid*botmd glucose complex* The alcohol of the l ipid was 
al iphat ic in nature of approxlisately CggH^O^ SBlfiSlllac 
SVMiStiSM^ ^he u l t r a f i l t r a t e contained an eniqrme vhteh &mld 
bring about the synthesis of cel lulose «ierof lbr i l8 frois the 
precursor* Their eanoluslon hns been substantiated recently 
'^or A.aeetigeniHa (106)* Thus the ce l l s i f t e r t ^ i n g glucose 
of the «ediuffi during incubation cowbine i t with l ipid to foiw 
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tri« pr«ourso» a t lih* cf 11 neabmna, «a exor«t# I t t^gtthwp 
with the enzyme tha after rfsso^ng h^ scos© unit orient th«ffl 
into f ibr i ls* t i l ls exaretion may be eomumt^A vlth small 
i-odlfled ajhe^s on thm ce l l surfaee as potently 3P®porte4 !^ 
4e^h nM Coivin (107)* Bis l ip id i s probably reeyeled sines 
i t does not aeouEml'^ts in the seditttt* thm etlGX^fibrils so 
«xorsted became m a t t ^ toget^ier vith a gui^iy poXysseehariide 
into a sort of t«xt i l s* 
ins nait^oellulosie iKtlysseehsrids vhieh i s bslng 
synttissisad 1^ A^fil^PflUlalmt A*MXSSfmm$ ' ^ A*lli£kl4lli&a @te, 
i s in the fom of eapatil@8 vhich oauss ropinsss in beer* 
Later, the polysseoharide vms identified as dextrsn and Hehre 
e t sl» (lOS) are to be fsr^ited for the eofiflrmatSon of th is 
conclusion, fliey proposed that dextrin acts as a primer for 
aoeepting glueosyl u n i t s , analogous to maltodextilns %^ieh 
acted as priisera in asQrlose ^^tithesis Iff phosphorylase. The 
beat substrate for dextran was aojrloheptaose and the synthesis 
Has brought about 1^ dextrat»d«xtrinase ^isyme* the sml l e s t 
active pri&ior vas presusmbly aia^ylotetraose* A|^  lUBijrlose type 
of polysaecharicle has also been reported iVO^) to be formed 
W «^pasteffll[^ ;^ |^ ir^ y]^  in beer eontainlng fructose* Tosle and 
.talker (17) reported the production of s i a i l a r type of 
polysaocharide 1^ A»Mi£mmimsm on malt extract media* 
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rii© l i t e r a t u r e c i t ed so fa r Iridlcatea tha t no att«n» 
t l on ha« ye t been (lireet@d towards »t«dlc*.s on th€ asino acid 
Qetabolism of Aoetie acid bacter ia* About S3 yemrt ago (1928)^ 
iUyaji (HO)I a Japanese yro ker , repoifted t h a t aoeae Aoeto* 
baetcr s t r a i n s di^imlnatad I iydrolyt leal ly a nusbor of aalno 
a e i d s . Tills ims dono by inclusion of tn© respee t iva amino 
acids in growth sadiuts nnd i s o l a t i o n of the doooisipositlon 
product a f t e r threa laontiis Ineubation* The prodtiots 
obtained by various s t r a i n s irare as fo l lovs t 
l«H* 
Oil <( ^ ;jt^*CH«*GQOH-
Tyrosine 
&• ranoens and 
S* xylinoides 
0 < ^ ^ G -CH-COOH 
p-hydroxy 
r^henyl 
l a c t i c fltcid 
i v < ^ ^ : ..-CHg-COOM 








isopropyl l a c t i c acid 
I B« ace t i llfilUUIlt 


















B-phenyl lact'c acid 
H-C = r C . CHg-CH-COOH 
HisUdine 
OH 
B»3qrllnoldes ^ H-C=^C.C2!g«CH-C00R 
Bvimjidasol 
lae t le acid 
CH 
But t h i s gave no Idea as to whether the p]K>diieta were the 
oaitse of primary degradation of s&ino aeida or vere obtained 
as bye products* After 20 years« stokes and Alma Larsen (HI ) 
reported that rest ing ee l l susp^ision of A^m^bomrdang deaai* 
nated various aiaino acids oasidatively but the products of 
deaBioation vere not identif ies* 
ummm mmhUi yr mm hQim ^i UMitmu 
Amino acids which are the source of nitrogen for 
cell groirth nnd multiplication and a source of energy of living 
organi^as ar© the building ston© of nil kinds of proteins which 
a 'o the chief organic ooisiporents of cellular structure and 
organization* Xhe Qetabolic fate of these amino acids can be 
treated under ti#o headst (1) Anabolic chau{;es concerned with 
the synthesis of proteins and ot er biologically active 
ccmpoimds like vitaiains, honnones^ purinCf pyrlmidine, 
porphyrin etcf (2) Catabolic changes related to t le 
deec»Qpo8ition of amino acids not so required* The present 
review is related to the latter type* 
several routes of aisino acid degradation b/ bac-
teria are known} in generalf howeveri the chemical reaction 
involv*^ may be allocated to one or the four following groupst 
1) Deaalnation or r^aovnl of alpte ainino group 
II) Decarboxylation or removal of carboxyl group 
ill) Dearaination accocapanied by decarboxylation 
IV) Break aown of aesino acius into smaller units by 
routt,8 ot or than (I) and (II) 
In the pages that follow^ deaislnation has been described In 
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greater deta i l i ^ i l e the p l a i n i n g three eiodes of break doim 
have been discussed only briefly* 
Amino acid deaEiinatlon i s bH>U3ht about by r^ KSoval 
of KHg group and resul ts In the production of ayBBaxmla* .^«i 
sOTiofila i s released by removal of U of araide group of amiiM 
acid i^idesy the r '^cess i s ealled deamidatlon rathor ^mn 
deasinatlon* There Isy hovrevery a third sec ha d ^ also in 
i^jich alpha nitrogen of the asiino acid, elirJ.n?)ted either 1^ 
deoaination or di^tmidationf does not appear in the fona of 
free aasKmia but i s transferred d i rec t ly in n transarsination 
reaction. The anino groupi therefore, i s r««ov<3d by eitlier 
of the three following proeesaesi 
(1) Deaednaticm 
(2) Deasiidation 
(3) rranaamlna tion 
I t has been showi that these three types of reactions play an 
iaportftnt role in the Detabolian • f a l l the protein amino acids. 
(1) QMSSXM^ISSI* "^ ©^ cnjByn.e8 involved in the deaBin-stion are 
knoifii as deiBRlnases and have been reported to o c n r in several 
micro-organisms {112» lldf 1X4, 116)» ^ince 1940, a l o t of 
jfotk on e^no acid dj^aminati n has been done \3iy several 
\iorJ^ers» DeaBdnatlon ®ay be brought abou" in a variety of ways , 
each result ing in a different product. 
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(a) Oxidative deaiaiiiatIon to g l v a keto acid 
aCH HHg COOH • V2 02 « SH3 • K-CO-COOH 
(b) |[<m*QahJLda,llyf> 4ftHBlnatlftn to give nclds other than 
keto acids* 
I ) DesatiiPation deamlnat on to give an uasattipated 
fat ty acid, 
HGHg-GH-NHg.COOH « lin^ ^ HGHtCai.€wCH 
I I ) Hydrolytic deamination to give a hydpojty acid 
aai-^Kg cooH^ HgO « EOI-OH-COOH • 1^3 
i l l ) aeduetive deatsitiation to give a saturated fatty acid 
RCH mig COOH ^ m m HCHg, COOH * KH3 
IV) Mut\ial oxidation»reduction between pciirs of asino 
acids 
RCH HHg COOH •«. XCH mi^ COOK • HgO « 2Siig • HCO.COOH + 
XCKg COOH 
Oxitiaticm of amino acids by iMsaeialian t issue has be«m 
shovn to occur as long afp as X^ Ofi by Knoop ar^ HeubauTf but 
Oxidative mecr;anisra could be known only after the most 
decisive cojitribution iaa<3e by Krebs C116,117,11S,1\P,120) in 
t:.is field* Gale (121) thoved that oxidative deaiaination of 
iQino a d d involves the production of a»<<mia and Keto acid 
with an equivalent oxygen uptake if tne reaction i s stopped 
at the keto acid stage* According to Gale my& StepiMnson (122)9 
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numerous amino aelds vert aeroblcallsr deaolnated by cell 
suspwnsioris of %QQl^ i> Ql^oxalio ^ |4 d l n i t r o i ^ ^ i ^ i^rasoiMi 
(X8S) ims isolated as the oxidative d«atsination product of 
glycine \sy ce i ls of M^iialkf MsolOOmf Viaeafl8f fafflKlOBOnfta 
naWiflfififla £»^ aftfiJAlUa Btycaiaea onl^r uMer aerobic eonditlons. 
Adicr and eowoi^erti iVM) extracted an eiizytse trtm E«^oli vhich 
oxidised L»glutamle acid. liftftaonhUllfl Jl«rft3nn^l«ninfl (126) 
vas fouiid to de^JBinaie both the aspartlG mv& glutamie aeids* 
Decomposition of li^phenyl alaniney L^tTTOSine and X.<»Xeaeine by 
l^gtattg imlgnria was &hmm to be oxidative (126), Of 34 strains 
been 
Of Umik* Aain±tvftitinn&^ 33 have/foimd t deasdnate L-ph«iyl 
alanine and L»histidine to give the respective ketoacids (127)* 
B.Hisman and O.vinet (128) reported that glaata:i^3^tta 
spog^i^l^es deasiinatod, *fi th oxy'gcfi uptaRei alanine,letwirtef 
nor leucine, isoletie e, Ph^ijrl o lanin: , methionine, valine, 
cysteine, threimine and serine to give the respective keto 
adds* li*»alanlne i s oxidatively deamimtted by bacterial alanine 
dehydrogenase which i s fouid to be tim dependent (129)• The 
ease has alao been reported In aftfilUM ^att^tlllfl w-ich 
deaffiinnted alpha^aaino butyric acid, ser ine, vinylalanine, 
^ l l n e , ar¥3 nor leucine in addition to alanine in decreasing 
order (130). Keeently oxidative defamation of P and I>alAnine 
by c e l l free extract of fi}sQdQi?ag||da8ffllf\a anHarladfla baa been 
reported. Pyruvic acid WLB isolated and the deasiinase had an 
• 38 -
oblieatopy req\iir«^©nt for fcrrlcyanld© (131)« 
Tliough oxidative behaviour of e^lXs towards amino 
acids i s several deo-tdca old bat th@ mv^T^e aystm&B opez^ting 
sucti mechanissQS could be knowi only after 1932 ¥l th th« op«[i» 
ing of a nov #ra in the field of Siocheoiatrjr by iarburg with 
tho in t ro notion of his n©w tochniquos in thi« field* 
The g^i^ral oxidative deamination reaetion as posta* 
l«ted by Knoop (132) and Heubauer (133) i s given aa follows* 
I t i s he stsimation of several eonseomtive reactions as vould 
b© seen later* 
/? 
iiCH im^ * cooH • 1/s oa « a-c-coan • wd^ 
The l i t e r a tu re cited so far indicates that oxidation 
of anino acias by eiicro organlsnSf mnseles, and t issues i s 
catalysed W ^zysiea called atainn mt^iA n^iA^^f^^ (I34t 13S) 
s/hich differ in their substrate specificity^ origin and 
prop, r t i e s -nd nave been divided Into V. ree clas-'jes* 
1) D«Aisino acid oxidases 
2) L •Amino acid oxidassB nni 
3) specific amino acid oxidases. 
These oxidases are conjugated proteins an" th© thing coraion 
to all t ese oxidases is that their prosthetic group is either 
FAD or Fm (134, 136, 137t 238)« except in the oxidases of 
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Bacteria (135) i/hc o th© mitur© of ppothetic group fl^mld not 
he known despite ritmorous efforts mad© In thia directlcafi* 
The conclusions drwjn fro© the observations of mmeroxkB 
workers (109) indicate th t of these oxidases l>*iind L«»amino 
acid oxidases are distinguished by their sens i t iv i ty towards 
certain reagents. Tie l a t t e r (118, 236) i s Inhibited by HCH, 
and octyl aleobolf Iw i^ng associated w i ^ t issue par t ic les i s 
Insoluble, while the former i s soluble ^nd insensitive to 
them reageiits* L and D* nmim> acid o x l ^ s e as their nases 
indicate wlj.l deasinate cniy LandD—aaino acid respectively 
except glutaadc acid, glycine and aspart ic acid which are 
oxidized by their specific oxidases. Glutamic oxidase i s HAD 
(X40) or NADP Cia4|X43.,14@) depend^t idiile glycine oxidase 
C143) and aspartic acid oxidase (144) are flavopitttelns, however, 
recently glutaoie acid oxidase (146) has been reported to oxidise 
other amino acids than glutamic acid alone, iiimllarly L-alanine 
i s oxidised by a IIM) or ltM>P depend^tt &n?iyme ©ost probably 
glutaaic acid oxidase (146)• 
idlhether oxidative deaadns ion i s brought by h^maino 
acid oxidase, IHyaino acid oxidase or specific oxidase th© 
de^sdnation to a keto icid £say be d e s c r i b e t^ eqtHitiims 1 
thi^ugh 4« 
H a 
(1) HHg • cm • com * i lavin • HI! « C • (XK)H • Flavin H^  
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I 1 
(2) KH « C • COOH 4- HgO » 0 » C - CuUH • :;H. 
(3) navin Hg • 0^ « H^2 *• lavln 
(4) HgOg ^ a iigO • 1/2 Og 
n ii 
I , I 
^Hg - CH • COOH • 1/2 02 = 0 • C - COOH ^ UH^  
aeactlon Ko«l» the primary s tep, i s catalyzed by oxidase 
(aerobic dehydrogenase) to fora an imino acid which in • ts 
tym i« JqrdroXysed spointaneousXy (non ci»EyB3lcally)to gi /e keto 
acid and HHg i reaction t^*o.2). Tne fate of 2li produced i s 
3hovn by reactions 3 imd 4« In soiae instances «s reported tsy 
0. Tabor&y (147), however, the f i r s t step ?aay yield ^n 
alp!ui«>b«ta imsattirated amino acid wt ich <m subseritient hydrolysis 
produces aamonia rin& keto acids 
Cllcii CHIi (Jii,Jl 
I II II 
KHg-cH-cooji -=M^mu - c-cooii _ M U a a c - COOH > ?m3. 
But the possibi l i ty i s that neither of the tvro intermediate 
acids *are formed in free s ta te «and hydrolysis occ^irs ^ i l e 
the de}^drogi»iated substrate i s attached to the flavoprotein 
(148). 
The systems i^ere flavoprotein i s not involved, the 
hydrogen acceptor Is other coenayme than fla ' / ln, as i s seen 
in ««•• of gl«tMdl« a^d «xldaM boloir* QttttMd« ft«i4 mAim— 
hMMm m MmP • • i t ! OMQiQfmi (1M| l^ Ot 3 ^ 34t} 
P » r r 
|»a , » « » • ^ ^ r g * "*i 
CWB% tf , m»H*«* c • w j"!;"' V '.^  c • 0 
QomL oom oooH 
Olttiaalt Mid XSIBO Mid «ipto k«t» 
glittan« aeid 
U»moA IMMino ft«id oxidAMt Mm nidtijr d£itri1ntt«d ia 
••MMliwi U¥«r mft XidiMir (US, 2ai| 1M^ UD)t in tiMlco vtnoB 
(Ul ) , feMtaria CiSSyiflB) aad a«UUi CX8B«l^lMtlJlQ« 
Oi«t««l« exldftM i t found in mar teotiwri* (IM^ tM$ ia«Btf 
(1S6» 197) ana aBina L^asnaa (UO, ! « ) • Oi«taaio fioddato of 
boef ilv«r hat l^ «m ofTateSLUsod and tmmA to eoatain siao 
(U^K dj^ foino ^ddaao ia foiwd in tho Xivw or leidnof of 
•••—•I (Xd8)« Uvor and ki^ i^or of ralMLt tea Imm fopovttd 
to oontaia atpartio aoid oaddaao CiflO)* It ia aXao proaant ia 
baot«pU (lottliU (Idl)* Botli 0«Md L»8Biao aoid mdldaaoa of 
aboop kidaor and of tho Himf and kida^ of i«t havo %oaa 
iaolatod and p«Pifi«d (]J8t3^idft»U0}# 9lm» ^tm} iaolatad 
froat ttnako fvaoM immAmo aoid oaHdaao vHi^ ia aoat aotiro of 
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a l l tb« afilRO acid oxidases s t u d i o so far^ haidng i t s turn 
over numbsr ^ 0 0 QS o<»nparM to 2000 and 6 for masiB&liiui ^•'••IMS 
i<«aisino oxidase respectiireljr* Hae^itl^ (1060*196X} ^ell&«r 
arid Iteister (16S|163) hair@ obtained a er/stal l in® L-i^ aBlno M^d 
oxidase frc^ erotalus adsantaus i5naka)| one oola of this 
contains 2 FAD« T h ^ also proposed a t«»itative schoie of i t s 










ZA •> alphaoirlno acid, A«A • alpha aiaino aelci, K:«A « Keto aeid, 
FAD • flavin adeniiidinuclcotide* 
Ttmtftt lve flfthi^ma f o r tha ia«t<^haiila« o f L>M*iaino ^<?ii! ftyj^aaa 
CD.Wellner and A«Heis&er J^Biol* Ch@m« 236, Ho.By 2363 (1961) 
• 4 3 * 
The amino a d d forms a ccmpl^x wtUt li«<ixldftstt 4oiuit* 
Ing 2 itydTogtin atomaf one to <^ch FAO and fielding dehjrdroMiiqfmet 
and an iisino ae'd itfhloh gets tijrdroljrsed to HH^  &M a keto aeid 
(Flg«2.| step^XyS and 3)* ?hia half reduced mnmymtB i s 
reoxldised by oi^gen (step 4 atitd 5)» In abs&iee of oxyg^en^ 
a soeoi^ amino acid mole reacts vi th half redueed enxyaw to 
yield a fully redueod enzyme (stepSf6f7 and 3) Whleh resets 
slowly with ojcygon (steps 9«>10}* I t i s also posnibXe that 
oxygen say reaet with the fully reduced ensyne \if renoving 
2H frcsa the same FAD (step 11) to yield m ansjfae eontaining 
one reduced nd one oxidised FAi>« Further sore i t rese ts 
with oxygen to yield fully oxidised ^nsyee* (step 12}• Burton 
vl3B) reported both kinds of oxidases in the extracts of 17 
s t ra ins of Heurospora wliich deaednated 33 amino acids. 
Lo^oino acid oxidase ac t iv i ty !ias also be^n reported 
in the extract of f^%mn v^),?*^^« (138)# This ensyme was 
xo\md to be inhibited with octyl alcohol atd cyaatide (NaCH). 
The ac t iv i ty was associated more to the part iculate fraction 
than to the ce l l free atate» Mature of ooenzysie couia not be 
known* Fr<i^ c e l l suspension deaffiinated (oxidized) 22 
different aaino acids but oe l l free extract or aged suspension 
dearainated only eleven* 
An equivalent mmymm has also been reported (135) 
in Afirobafitfig aiffflgfiitft ^^ d^ Faenaflmionaa psf^inama^ oxidation 
of affiiao acids by ClgaftrldlM gPflrQgftnfiS «nd c i . sacch-ro 
• 44 -
^tvrieiffii and the properties of enzyise involved have htm 
described bf Hos^iberg and Nisnian C1S@)* Many bacteria vis* 
166) are knoMn to metabolise both isomerides of amino acids* 
But the conoemlng 9nzym9 could not thorotighly be studied* 
^tmsph and Gre^n (167) obtained a !><i*aalno acid oxidase 
preparation from Proteus ©organii* The rnxzyne was as«oeiated 
with insoluble ce l l partioles* Aisino acids were oxidised bf 
th i s enigme according to tte general equation of amino acid 
oxidation* Natiire of ooensyme could not be known* 
tloi>«oxidative deaiaination i s brought about by large 
nusiber of lalcaroorganims (163yl69|170fl71) and plant tissues* 
i t i s b^rorKl the scope of the i^esent review to go in the 
de ta i l s of each systoBis sirice only few eiusyr o;i concerning these 
syste&s have h&Gti studied in ce l l fret' state« lloirerer, u short 
account 
/of i t s various types already cciuzaerated rfill be given here* 
(x)» afi,aatttrnii1.fin rifiwatnalilQn' 
ihe syst«B has be«n reviewed by r.rkaE» and ?ir tan«i 
(178) • The deasination jMToduets nre tsisaturated fat ty acid 
and asnoQia* For example f the deaolnation of L«»asp&rtie a d d 
to give fooaric acid by ce l l free mtzfmm of Fsffiffllfflagliaa 
fluoresc^is as proved by virta,nen and Taman«i (171) was 
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brought about ^ th i s sy^sten* ^ e rmat'on i s eatalarsod tqr 
aspftrtase (XllSfI09fX7X)* Aspartasa ac t iv i ty of M'§QXX ^ S 
greatly aecalernted by a^^lenosine or iiwsino as reported by Gala 
(173). Blvalant natal i<»i« (Kg, Kn, Co) ora r e p o r t s to 
s t iMaate tha a e t i v i t / of th is enzftm in pyatflyn (309) (174)$ 
an4 tha Inactlvation eauaad by dia lys is of aapartase of 
propionio acid baatarla m,a reversed by ot er metal ions (Caf 
Ka t Ba y Pb 9 Sr f uo t ^ i t Fe and 2n ) (175)« 
studies after eonsiderable pmrifioation of the «ri^me froEs the 
extract of ^fitBfflna fiflitlJiYarta has hmm done W ^llliaBS and 
KoXnt^e (ITS)* The reaeticm se^ns to be reversible as nigh 
yield of 4spart ie acid t#as found b^ r incubating f^iaarie addf 
aMMmia and c t U s of various bacteria (^^;rraUft OTffliiafifnUt 
^^»Qoli and Bi^t»sueoinii) C177)« ^lot^er enzyme analogous to 
aspartase i s hist idase or hiat idine deaminase (178) only 
specific for deamlnation of hiat idine to t;ive ^Kionia and 
uroe»iic acid (isisatiarated acid)* This i s present in 
bacteria (170yl79|X8O)* Purified ensyae has been prepared 
both froo l ive r (3S1»182,183) and fr<aR fafittflOBOima nugWraCftna 
( I M ) . 
Histidase ISS) i s activated bgr th io l ooBpounds l ike 
glutathi<m« and also by sulphite* Histidn^e of a soi l bacteria 
(186) has recently (1{^53) betn isolated ar»i fowid to be lidiibited 
• ^ •'•' • + • •4-
bjr Hn f Fe ^ M f Ag , Pb ^ ECH and 3*hydroxy quinoline* 
•••• • • -
Dialyaed inactivated ^street «aa reactivated by Hg , Hg 
and Zn • 
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^2* HiiftgnXytil,fi dmiialiifi^ lfBi* 
Th^e have been several exespXes of h^T<my aeids 
being formed dtirlng the deajsination of variotts sffiino acids Isf 
bafiteria (137«190«Xll»« Vlrtaneti and Erkama (Wl) reported 
that aapartie acid Is deasinated Irrlirerslhly to give Balic 
aeld and amoala* Firaarlo add was not the Intermediate In 
the forssatlcm of laaXie sold froia aspartie aoid as the 
baeterlaX ens/ae preparation was dofie in suc^ a vay so as to 
Inhibit the fuemrase activity* Therefore, the enspie sjrateiii 
for hfdroXytie deaninatlcMn must be different froBs other 
deaminase sygt^ss* Hiyaji (HO) isolated the oorrespondlng 
hydroxy aeld by the deoosposition of various tiaino aeids from 
the old culture fluid of aeetie aeld baeterla* But the:/ did 
not eonflns vhether hydr(»cy acids vere the direet out come 
of asdno acid deaninaticm or were produced frois some o^er 
intermediate* i^ost reoently hydrolytie degi^dation of 
arginine and guanldine derivatives has be^ m reported by Jean 
Hoohe (192)* 
1^^* Awlafitiffi dtaatiwtitnn* 
The aierobial production of saturated fatty aelds 
tr^^m correspcHiding aaino acids has been reported by various 
authors (194,i0S,X96)* «^ oolf and Cook (193) isolated 
aiusclnie acid as the deamination product of ftspartie acid W 
washed cell suspension of 11 representative of aerobic* 
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anaorobic and facultat ive anaerobie bacteria* l4iter ^ o d s 
(197) proved that dearaination of tryptophan ly a*iSall oeow© 
as folloifst 
|A-nGHj3.CHNH ,^ emu m^fY-^m^^^.CQon * m^. 
Txyptophmi IndoJp propionic add* 
aee^ntly (1^8} glycine i s reported to be rcductively deaainated 
by Sloa t r td lm Ji%XS^ lanaU to give acetic acia nd faBBMStia* 
Evidence C199) i s liio pres^ ted for reductive cleavage of 
proline by rissen Blcroorganissis in v i t ro to fom valeric acid 
CH« CH • COQH tf *s <i «s tf -^  
< / CH3-(CH2)3»C00H*NH« 
IV, riiitiiBil n«.i<laM9ft rung, rftdncllnn a^ tOTifia imlxa of Ming mUM* 
In th i s type of deamtnation s t r i c t anai©robic laicro-
o r g a n i c l ike gjLoaiirxaiBe gaorageflga and gioaiiriiUma tiotalilimB 
act ivate certain euaino acida as h^rogen donators snd others as 
hydrogen accept«r result ing a coupling reaoti(»i betweon then 
(aOO,a01)» IMS reaction i s known as "Sticitland reaction" as 
i t vas f':r3t stiidied by otlckland Caoo»aoi)« ?br eataiaple -
alanine and glycine ii^en incubated together with the ce l l s of 
SXaalir3.<UUB aPOfastnaa ^>^2) the over a l l reaction i s as 
folloirst 
* 48-
CHg CH HHj^H • 8 KH^  CHg COOil • SISD —• 3 CH3COOH • mB^HSOZ 
Th» m«ehanisB of th i s reaetlon Is fuller stiidied (203) and i t 
i s found that one aolPof aeet ie a d d i s produced ^ oxidative 
decarboxylation of pjrruvie aeid nd 2 aoXes hy gljroins 
raduotion* Proparatlon of £X« a^rQgfl»»a also contains a **prolini 
"reductase" systce which oemTorts l>»prolln© to S« asino valario 
acid tfhea proline i s coupled to the oxidative deamination of 
alanine. Tbe over a l l reaction i s as folloirst 
L«Aiaziiiie4>22«-Proline • • i> Acetic acid^2 <^ *Amino Valeric acid 
4-HH3*C02 
fipagjal tuns oC pftrifffixtflfllrtTft dfiiialna.Uflii» 
rhough keto a d d s are the deaiBination product of 
certain asino acids l ike serine^ hoeioserinet tl»@onine« 
c^rstelney and tr/ptophan^ Imt since mzfrne^ concerning such 
deiffiination are neither aoino acid oxidases nor anjr specific 
oxidase and therefore« such t;fpes of deieuainaticm have be@Q 
kept under an especial tyiMi of non»03ddative deamination 
and are brought about bjr ensyiaes called d^ijfdrases in case 
of hyAnxny aolno acids , desulfhyidrases in SH«Ksaitalnlns aadno 
acids and tryptophanase in ease of tryptophan dimainationi 
serincf threcmine and hoisoserine dehydrases are videly 
distrlbiited in baceteria (204-2X0)| BOldSi (ail»214} and in 
anim 1 t issues (21&»217}« The ens/mos bring about the priemry 
d(^!Qrdration or desulfuration of h3f<iroxy ^sino acids and 
m 4B » 
svtXthyAryl eoatAinlng asdno acids respaetiv^ly to glir* f 
uosaturatad affiino acid which on subse^iuent spontan^oos dei«iiia« 
tion ^fields the respctetive koto aelds* the seq;i2«ne« of reao* 
tions are as follows! 
UHo im^ 
CH3-C •COOH Q 
^'^ ! f ^ < 2 J 3 « C -COOH 









aacagsCH-c^oH ^ , ^ cHg » c -cooa 
I 
m. 2 KH a 
CH C - COOH 
I 
GIU ~ G - COOH 
•3 II 
• H ^ II 
Clig - C • COOH • IIHg, 
I t i s nuted that a l l t es« «£S;fees are pyrldoxal phosphate 
depmid^it eaceept L^ihreOirine and L-serlne (salistrats of single 
&iXftm) dehsr^lrase of fii»gQti reported Iqr i^ oods and Gunsalus (206} 
vhlch ims shoim to refjulre AHP and 0 ^ for reaetlvatloiw And 
the mediatlof, af PLP In this process takes place throtigh a 
• 50 • 
ichiff base fortsation with hydroxy asilno acids as propo»«<ai 
by Het2» r u ...||©11 (218) belowi 
QH.CHx.-CH- coou-t- PLP-
s r %. C-H 
^ II-' I . /-urt 
NH, 
+ .CHO 
3@rine deacinate i s present in many baeteria (20592079210,2C^) 
liSXsMD auid in Jl^reanQra (a0S|2X0>» wo d i s t inc t ©izyKes 
»n© active on D • and other on L - fops of serine have b««n 
reported in fi-«aii (206,307,219) and in H^igflaMgfl (212,220). 
Tryptophanase lAilch breaks the trytophan into indole, pyruvic 
acid nd asiBMWila 1& nlso present iti many bacter ia . (^1 ,222) . 
Cysteine and horaoeysteina dehydmses Imve been reported in 
many bacteria (^3*227)• A n©v PI»P depwident ©nayme called 
i.«HBethi<mine'3.eincrcaTito deaislnase which catalyses the break 
doirfn of L-HTjethionltu* to CH3iiH,KiU and CHQ-CHg-C «.COOII 
has been reported in glftfttrlfilHIH ai70ragmfaa C223)* 
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ay th i s proceas amino a d d aialdes ar« deaaldated If 
&i3Sfme dearJldase to giV6 aaaionia and asino acid* GlutarainaM 
tm& asparginaa® 1229,233} are most importarit doaraldases and 
have been reported in mtmy microorganiseiat plants and aniiaal 
t issues* Glutftain# and asparaglne are t^«ir respeetl'vt 
substrates* Daa&idatlon has be«i revleiMd t^ various authors 
(229t234)« 
Transamination a general aetabolie reaction for twth 
the synthesis &n6 degradation of I»«sMllo MldSf and f i r s t 
described by Braunstein and Kritsaann (236) i s brought about 
by trans^sinases, which are widely distrllaited in mieroorgan* 
isiss aninal t issues f^m p l a i t s (236*236)• D«*amino aeid 
transaminases are also reported to eaiist in i M l H a a anthTlfltta 
(839,840) and llh&flQaPlrlliBB SabDM (241). ^figUlttg 
gai^tti^a possesses transaminases speoifie for bot D* and !«• 
aitino acids* Trans3»i,iation occurs by lacchange of acino 
group of amino acid to a keto acid pz^ueing thereby 
eorrc spcmding keto and aaino acids* The most active and 
widely distr ibuted of a l l the transaminases are the glutaaie* 
oxalac t i e transaxsinase (24^247)* I t i s not limited betveot 
alpha keto acid and amino acids, but i t alss acts between 
adenine and keto acid <248) and amino acid amides nnd keto acid 
(24?^)* Pyridoxal phosphate i s the prosthetic group of a l l 
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transaminases so fir studied (260^261) and plasrs the role of 
«aino group acceptor and donor In aeoordanee ^Ith the follow)* 
ing formulation (2SB«a53)f 
r* LiMLi I I - n—n I ^^ 11 
COOH ^^0^^ COOH ^ N ^ 
4M/AfO ACW ENZYME KETO ACIO ENZYME 
tafitera InOiitirolM flafilftr3.aJL.,iNtfinianf!tltm 
"Agfl flf finltittrt** *^i« d«aiaina«© activity of toctfirial cella 
Taries with th« ag« of culture fro® iiMoh the cel ls have been 
harvoated (2S4}* Gale and Steph«ison (SOB) shoved that serine 
deaminase activity was from 200 for 6 hours old culture to 
11)00 for a 12 !»3ttr8 old culture, ^fter 12 hours growth the 
activity falls down^  nd this fall In activity as reported 
hf later workers vas due to the metabolic changes in the 
properties of the growth i^dlua brou^t about by the cells 
(173)* Hence to secure a true picture of ensyme aake up of 
the org?mi£^ i t i s necessary to exai^ne the activity of cells 
after various stages of growth* 
** ifirfltelQSlfl ftml ABftfiroteiQtt it" Oale and Steph^son (173,206,122)r>9. 
ported that oxidative deaminases of B#coll s^ re best foraed iy grow 
ing 
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th« culture xoiAev serobic condition. Aerobiosis ^nd 
anaeroblosls of incubation alxture (cona?sting of vashed ce l l s 
buffer and (laino acid) 'tfere also found to b« suc^ effective 
in deastination of ainino acids* Serine deotination bgr Mfiifi* 
hao^iitifl pfi^ si^  (265) wa9 !stiisalated t^ an aerobic ecmdlticm* 
Hoveirer, in aflffl1ifili.Ma £fi24f FaaHflBB&nffia QliPfiYinii and JglsJUtti 
oxl9 | the dea@ination of serine urns increased by aerobic 
condition* Alanine was not deaminnted to any extent imder 
anaerobic eoi^i t ion but amsonia production HUB abruptly 
increased by shaking the ineub^^t on Kixture in presence of 
a i r as reported by Chargaff and aprlnson (204) in the above 
mentioned species* 
"^ffflfit aX cartmliyflrftUt during tnnrtl) an {ifiaaainfitlQn'' 
It has been a general finding t^at a U asiino acid deami* 
nases 
<173fla&9206,2@6,eS6tB57) are inhibited by eroding the 
culture in presence of fermentable sugar* And this effect 
has h&en reported as early as I9ia»192@ by Kendal and his 
coworkers* They concluded that ''sparing'* acti<^ of gluoose 
cm deaolnation of protein wis due to the fact that the 
carbohydrate provided a good source of carbon and energy for 
the organlaw to grow /ith the result hat it decomposed less 
nitrogenous saterial (proteins and amino acids)* iiaistrick 
and Clark (f^&) gave another explanation that assKmia produced 
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duinng deaffllnation In ; rovth meaium i s tteing t i t i l lsod for ee l l 
proauetion In presence of carbohjp^Srate and hence aaaionia 
production could not be detootcd In such cases. A trjrptophanas© 
obtained from culture of ^£fiiH sroun in presence of glueoso 
•rfss also fouund to be inactive as reported by Happold and 
Hojrle (2C^t260)* Later Gale m€ i>tephenson (122) studied the 
effect of glucose In grovtK meditsi not 1^ Incubating the 
respective ssdm> acids in grovth seditm but by incubating ttiem 
with the completely imshed ce l l s so obtained^ outside the 
growth &ediu0| and showed th&t even In th i s ease the 
deestinating a b i l i t i e s of stich ce l l s were either ecmpletely 
disappeared or i t was vanished to a greater extent* And 
f inal ly they ccmoluded that gltMOse had no action up<Mi the 
actual deamirmting process but affected the enzjm e^ stake up 
of the ce l l during growth* fhey af ter extending their irforic 
with other anino acids (206^173) suggested that the effect 
was ;<^ither dt2e to anaerobiosis nor due to f a l l of v^ of 
growth aeditss as bubbling the aedium with oxygen and aaintain* 
ing the 1^1 of ^ e aediun retir neutral i ty did not a l t e r the 
effect* Heoently (1960) i t has be^i reported that additicm 
of glucose in the growing culture of JefifiH at any tine i^ior 
to the inltiaticwi of mizytm synthesis prev®rits eoopletely the 
fomation of a tryptoi^an d^iainase ( 2 ^ ) * 7he effect of 
glucose varied with Uio kind of -isino acid incubated i2&2)f 
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the nature of sugar used (232)9 ^^^ ^^® rjmrmt of mtgar adSed 
upto a eertain Umit« I t vas reported that ae t lv l ty dMniasfid 
vlth Increasing ffisotint of glueose ttpto a eerta n U n i t (26&)» 
In contract to th s general xindlng I t has also been reported 
( ^ 2 ) that a profiting effetjt ^as found for X«»hi8tidine 
desBlnase of ^aaSjBUI JDlU&SiA* ^ad th i s ms n m^ t n » of 
deaminase reported ai vas nafr^ ed BB "oxydodeaminase"* 
Hechanlm of th is Inhibitory effect of glucose I s s t i l l not 
clear* Hoti#ev@ry two observations (SSl'if the abaimoe of a 
deaionstrable effect of the carbohydrate on tryptophane 
permeasey m^ the r.arked stlsnilaticm of tryptophan synthetase 
by concealtratIons of glucose significant to i i ^ l b i t trypttophan^se 
sa / prove aignifleant* S'his inhibitory effect of glucose Is 
also seen in culture of n algae %ihere deamimitlon of glyeocol 
Has inhibited (263)• 
z^* l^efiarfaaaBCXfttiQB* 
Decarbossylatioo i s anot ®r nrocess of asino a d d 
break down in biological syst^as* I t i s brought about Xxf a 
specific pyrid<»t;al«dep^ident ensyacf toovn as amino acid 
deearbo^lase* the deoiMB^sition products nre C&g ^ ^ ^^ ® 
corresponding aidnes* fhe r i^ct ion occurs as follovst 
aaino acid 
decarboxylase 
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liizfima of th is group ar@ widel^r dlatribtited in imnf l>aet«ri%| 
[&0mlL a 9 0 , 2 6 4 | ^ 6 } , ^BCayaU speei^a (100), l^ flflBdaaQnM speeits 
ifflteMfltila flpeeies (286), JIfilttlMfltifir sp«eiv8 (266), ClQltflfllia 
species (267,266) iitrt^ntatitmtma spoeies (268)] , mlmaX (269) 
ard In plant eeXls (270)• The f i r s t stud^ of msino aeid 
deeaxiKiJKsrXase ima done by QEIO (266) who reported that of 14 
strains of M»SU3iXX investigated! 12, deeerbosQrlAted erginlRe to 
egffiatinei 12, h i s t id ine to histeminef 13, lysine to eadeiYsrinei 
12, ornithine to patrisoinef and 9 , glutamic acid to oc •i.aisd.no 
butyric acid* He after extending his studioa (271) with other 
organisms, de^tmstrated that the production of decarboxylases 
i s very such influenced by the sanvircairental conditions, such 
as pH and temperature of the growing medium* the culture groun 
a t 20^*25^0 contained more active ensymes than gro^m a t 37*^ C* 
Ho'^ever, glutasic decarboxylase of ££fl|iittft YttXgftrIa (267) «as 
less thermolabile, and his t id ine decarboxylase (267) was formed 
bet te r a t 3?^C than a t lower tsQperature* I t i s a general 
finding of a l l amino acid decarboxylases, that they nre foxised 
in response to i^ld growth oo£^itl<m« The p^ i optiimaa i s belov 
5*6 in large number of eases arid belon 4*5 in most cases* 
Decarboxylase ac t i v i t i e s of SlBatglfllm WfllcnU "^ nd A»£aiXk 
^" ve -^^^ studied in great detai led, nd i t was found that 
glutamic acid decarboxylase of these organisms vas similar 
in propertiesi tm.% h is t id ine decarboxylase of l^ a.ftatl'JKltMa 
tfgt^fi^i,! had i t s optimvmi f^  frcm 2*6 to 3 and in iA*£fi2JL i t was 4* 
Ar^ th is e n s ^ e of s^entt tias c(»ipletely inactivated a t fM 3*5* 
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<\iid the explanation or this variation in pK vns given that 
histidiina deearboxyiasa hctd greater raslstanca to danatnra of 
tha proteins in gloalriiliWB .ytlcMI over those of eolifora 
organisas* oitmB histidina daaarbojEjrXasa of c^-.tfi^iehti ra<|tiir«d 
l i ra aaid eondition for i t s atyntheaia^ therefortf i t naa 
produead lata in gluoo0a broth sadiuis MhtSR tha pB had oonsidar* 
ably fallen dua to axcaasiva acid produetion* This finding 
also indicated that deearboxylaaa aotivitT^ of eall saapansioi 
toimrds a partieular aiaino acid variaa with tha aga of eultttfa* 
Tha iKyimg ee l l s shov l i t t l e aetiTitf whieh ineraasas with the 
aga of the culture nd raadhes to Qazimim as growth eeasas 
and after vhioh Mueh acid has been produced (2€7f27X)» 
The deearboxflasea are adaptive enzymes as they are 
forced in If^rge quantities by growing tha ce l l s in pres^ee 
of a specific s^ubstnite* However« diealno piiselio acid 
daearbtxylase (278*374) i s a constitutive ensysie nnd brings 
about tha deearboiylation of aeso«> oc« £ -^ '^^ Eiino pii^llc 
aeid to give lysine as foUowst 
C00B«C£UCHg-Cag«CH2«C%*HB2 
1 COOH 1 1 
CB2 I^fsine 
Meao«< f^ e •diamlno pimalie aeid 
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Aaino aeid ddoarbozjrlasos are generalljr speoifie toMUKls &t«ir 
mibstrate and only li^fons of a single amino aeld is attft^l«S 
by a speeifio deearboxylaso* Howevert Xt^tyrosine d««arlx»Qrlaa« 
of Streptoco«cii8 foealis also attacks 3f4 «<!ihyarox7<*li»ph«ii3rl 
alanina as iralJl as tTroainet i t alao deimrboiiiylatoa I««piiii9l« 
alanine bat at a rmvf slow rate* Likei/-dDf Xi«»leiaeine and h* 
valine have also be^i deearlxyjgrlated bgr a single enzyme C275} 
in oas« of MsaSmiA ralsMla* 
As reported earlier all the «n2 taes of thli group 
are toxmd to h.ve pprldoxal phosphate as h ooonzycie} hlstidine 
deearboxylase (276) requiresy in additioni a isetal ion (Fe 
or M )• Beeently glutasiio acid deearboaorl^ iae of K«eoli (264) 
has been prepared in 90^ purity and i s showi to re^iuire tvo 
pyridoxal phosphate residue p r sole of epoenasysno. The 
postulated aeohanissi of the decarbo3i|rlation reaction aecording 
to Hendelesy Koppilaman and l^anke (277) i s as followsi 
CHgOPOjHj, CH^OPOgHz 
R V — t 
I 
M O O C - C - N H z + O C H 
OH C H ^ 
, / \ v ^HOOC'-Q—N=CH^ W -
H 
:„.-« = c « M >^ ,yYc".o™,«4 RCH^-N=CHf >^J 22H ^ J II ^RCH£-•NH 
'z 
m m m 
Later ^eXl <^73} gave an explanation for th i s mechanlaa that 
nsdno aeid oooMnes vi th a t r i v a l ^ i t metal nr4 p y r i ^ z a l 
photpriata to g v^ a ehelato ring r^ystmif whieh breaica up along 




a l l HCHg.CSa^ HHg 
-XX.. ^-^ XM 
Although aalno acid deearbojsyXasef are widely distrtbitaci l a 
l iving ori^ixilaas and t^ica part in synthetie prooeaseSi maxih 
s t i l l r«3allia to bo learnt the i r rola in asiino aeid matabolism. 
Ill* l^riilnfittl.fm ncooBBfia^Ldifl, bY ^ifiiglMiQrla.felfln* 
Certain eaaea bava aar l ia r (X90S*Xdl2) (121) been 
r e p o r t s , nhara daasinettoniand dacarboxarlati<»i of aaino aeid 
occur sisrultanaoualy by aieroorganissa to giva tha folloifing 
(me of tha oh«Bioal reaotionst 
iK^aKHg COOH • l i ^ ) HCHg OH * im^ • COg 
RCH Mg COOH • m J aCHg • KH3 • COg 
iiCIi »ig COOH • 11^ • ao ^ aCOOH • HHQ • COg • llgO 
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Bat Oale, (lM«St65) &tt&T studying tha ^ aetlfity of ffXtttttBle 
acid ddearteaqrlase and decisiiiiass of £*iiaXl reported that pB 
optiaa of these enzsf&es were not onl^ r widely ntswrated and on 
opposit side of neutrality but tiat neither enzftaen was at 
all active ^irh&a the ot er was optlaolly active* And he 
suggested thereforef t at both the reactions could never be 
oocured slcmltaneoasly* Mid also the general pkl optlaa of all 
deealnases n^d decarboxylases so far steadied indicates that 
the for!^ ier are active at pH 7«&^ whereas the latter at or 
below 1^ 5» This Bteans for deaaination to occur the •^ H^ '^  
group oust be undlssooiated and for decarboxylation reaction* 
COOH group maat bo intact* Therefore, Gale's suggestion se^s 
({Uite prob:%ble that asiin? acids can not be degrade tqr bot^ 
the processes siisultaneously* And those eases ^ere both the 
proees es were referred to oc(mr sLirmltanMrtislyy the weperisejit 
usually lasted over several days* And th s long incubat'on 
brought cons derable change in fB due to csetubolie activities 
of the growing organises* Thus deaalnases nnd decarboxylases 
so forced at separate ti»e under separate pH acted npon tlm 
amino acids separately rather than slsiAtaneouKly to give the 
products of deusinatioa and de<»trboxylatl(m* 
C^v}* iipij^tuflg ftfi thi, a a l p , ftfijlfl iMliiomit lif nmlMi otiifty than dfiftmanfttilm a? tiiftatgaiaprlfttiliQn* 
A mmber of cases have been reported (279«280f^lt«^3) 
• a* 
^er© the fitttlioi's hav« stated t t \3f Ineorporatioa of variotui 
individual malno acidt in culture of various sioroorganiflBe 
Vm deeoopositlon of aolna acids vas brough" about b^ neither 
of the three mdn groups of attack allooatod for priaarjr 
degradation of a@liio adds* In such eases nalno acids were 
eitiier split into another smaller Eioleeule of fuaino acid (880y231 
(Arginine 'P omitliine) or to some oti er products t^ fisalon 
of Jie ring of aaino acidsy like triptophan (,2S2) and tyrosine 
etc« Thus arginine was reported to $iive ornithine by 
lAfitebflBUltti aglftuBhUinut <2^) eitruiune br PatitfaaflrMii 
ftffimfflnnM <2B3)« aftcUliaa aabttaiia (2SA) produced Iqrnurenie 
acidy Iqrnarinin® nnd anthranilic acid from tryptophan in 
presence of gljroerol tmd aluminium i^ iosphate* And i t Ims 
sug(;,e8ted that Isymirinine mm first produced by the reductive 
fission of tryptoi^ian sole foUoved by the disruptlcm of 
kynurinine aloni^  tvo paths to kynurinie acid iM anthranilic 
add* Mkevisei i t was reported by Stieklanft (285) that h»pTolim 
was reduced in presence of I««alanine by vfashed cell suspenslvr 
of SlffatiriaiHB aBfQginfti to give ^ •asdno valeric acid. All 
these reactions were reported to oecsir as fbllowst 
Arginine Ornithine 
Arginine Cittulllne 
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rhr«e g^ieral methods r r t usually caaployod in th© 
Btxjdf of baotarial setabolisist 
( i ) Moasturlng the iQetal>oli3i& lander normal eondltlons 
of groiith and reprotSi^.'Jtl^^at 
(11) Inclusion of specifie substances to be studied in 
the mediuK and th© laolaticai of the products after 
a period of incubation. This however, suffers 
frcMs a disadvantage. I t m&y yield a bye«produet 
rather than the intenaediate ?»roduct8« 
( l i i ) -tudy of the metabollaia of specific substances 
under eoi^iiticms where other metabolic ac t iv i t i e s 
of th® bacteria are suppressed. This oethod 
elii&inates the caaplloeting factors of growth and 
can be performed by using th« "ce l l suspension" 
te<^nique» Bf using th s technique together with 
laethylene blue« oauMKsetric and other t^hni^ues , 
not only m i d ^ of the re la t ive ra tes -^ i.d oi' t:\€ 
quantitative natiare of bacter ia l attack on substrates 
can be obtained, but also the conditions of pH nnd 
tesperature under which the enzymes involved are 
active can bo invi s t igatcd. t'any workers have used 
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this toehtiique In studios on carbo)^rat« aetaboXifSf 
nitrogwEi EietaboXiiei and Intemniliarsr aetabollm and 
thougli i t alXovs th« investigation of the properties 
of enzjmes as they exist in baeterial eeils sueh 
investiiati<»i i s neees^ariiy restricted tqr the presenee 
and aetion of other enzymes In t^ ie oellSt and tgr the 
penaeabiXity of tm cell awsbi^ ne toumrds the snsyae 
sabstrate eto* 
at(^es and Alaa Lars^i (178) studied the ability of 
Aoetobaeter suboxydans to dea&inate various a^lno aeids by 
tsing resting eell suspwision* In the present study also al l 
the experisents irere perfomsd by adopting this sethod* 
Mfiflattrttafinti of figflBtonae afiUvilty* 
in stiMies on deaainationi the aotlvlty of the 
ensyete/^izyBes involved oan be aeasur*^ in a number of tiiays* 
<i} ar naaaiir^ng mu Qgyiea mtukn ht ^rtiagg aaftflafltflc 
It MTG eonsider the oxidative d^usination of 
alaninef we find hat 1 sole of alanine utilizes 
one atoB of oxygen and produces one SK>le each of 
l^ srruvlc acid and lusiKsonia* If the reaotlon i s 
stopped at the keto acid staget the oxygwi oonstsned 
will be a direct measure of daaainane activity* 
This depends upta the use of 294<*dinitro« 
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ph«igrlh9^razine« 4 one half saturatedi solutian of 
thi» reagent in NHCi Jorms A eharaoteristie 
hy^ iN&sone with k@to nelcis* f^iien eieeess of 2H HaOH 
i t added to this ^ transitoiy reddiah brown colour 
is formed i«hlch ean 1^ read on a oolorlseter and 
eo&pared against a standard* This has sueeeesfQlly 
• be a done by Snell md Hetaler (207) nm otiiers* This 
saoth )d, hoveveri ia applicable only in cases where 
the k@to acid fomed i s not further metabolised by 
the &k3symea of the cell* 
This has beo^ used by a large number of workers 
a d ia obviously the b«st method* '^m aiai3<»ila 
produced is distilled into an acid solution and i s 
estimated either titrisietrleally or eolorli&etrically, 
Ihe colour produced on the addition of Ile33ler*s 
reagent is measured on a <K>Xorimeter aM the asKMmt 
of asaiKmia is calculated by referring to a standard 
asBMmitasi sulphate curve. 
(4) fesUBRtiing tihe aioant gf .tilw aabitgatig .leXJb ^bieh 
in the case of ai^ ino acids can be done t^ fonsol 
titration. 
(6) If a delaysrogenase systea is present in diwRination 
reactionsI Uie hydrogen produced as a result of 
deaninatlon would reduce methylene blue anaerobically 
Qiy& by noting ^h@ tiise of reduction of aethylene 
blue under particular caiMlitions the activity of the 
deaminase can be estimated. 
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iifl,tflrtili and llfl,lir>flaa« 
^ttidies were undertaken on sixtean sp«ei«s of Aeeto* 
baoter* Out of these-, on® was obtained fro© t!i® cult\uf« 
oolleotion of the Hationil Chemical i*aboratopy, ?o&m and the 
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Active stock cuXturos w«r« snln'nln©<l cm an agar 
Qedium consisting of 0*1^ yeast extract (0ifco)« 1$ glucose 
(B»&»H* Analar)f ^ CaCo^ and 2^ agar* The stedium used for 
groving cells Sbr Inoeula jnd for growing cells on a large 
scale for the prepas^itlon of cell suspensions contained 
0»8^ yeast extract (Dlfco) and 1% glucose* 
A stej^ard procedure vas adopted to prepare cell 
suspimsions so as to isaintain uniformity in all the experi* 
ments perforsred* 1 al of a 24 hour old 2tU.ture of the 
organise under 3ti:^ y ims transferred asaptioally to one 
litre flasdc eontiiining 180 ce of the sterilised etedium 
having t e above composition* The laediua tAs sterilised 
for 16 loinutes at 15 lb pressure and had a final pH of 
6*6 X 0*2 unless ottieniise stated* The flasks nfter inocu* 
Intion 'i^ ere csounted on a eioroid flask shaker (Qriffin ^nd 
Tatlook) and incubated at 30^C| %d.th constant shaking, f»r 
a period of a4i»48 hoars* Ineubat'on for a period of 24U48 
twurs usually resulted in suffici^t growth* The final pH 
of ^ e culture liquid was noted and the cells were harvested 
by centrifugation for 15 ainutes 'it ^ e rate of 4000 r*p*tB* 
tmder cold conditions* the cell paste so obtained was washed 
with ice cold physiological saline three times to wash away 
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the l a s t t races of trie sfKSltjji* The c©ll» wert then suspended 
In le© cold st©pil© water GO as to contain 12 m$ dry ce l l s 
; er 0#6 sal of *mter» Xhls was don© hf adjusting the turbidity 
of the mispension a t 0.75 (optical dimslty) on Speisker Photoe* 
l ec t r i c AbsoPtiometer(Hilg«r Model H 760) using the ce l l of 
0«36 path length and r*?d f i l t e r of 680 BTJ i^v© length* The 
ce l l anss of dry ce l l s for various turbidi t ies , was determined 
a»d t t was found that 12 Big dry ce l l s per 0«S ml of water corres-
ponded to th is optical d^^sity under the conditions described. 
0*5 ml of the ce l l suspension so prepared vas incubeted vlth 
0*5 e l of nn H/20 aiaino acid solutiOHf in presence of buffers 
of knoMQ pil in t e s t tubesf plugged ^ t h rubber bimgS| for 
knoiffi periods of tirm (usually 3 hours unless^ otherwise stated) 
in a thermostatic weter bath set a t 37^f or set to s ten-
perature a t ^hich the experlB«it had to be performed. At tHe 
end ofttie desired t ne, 0.6 lal of 30)8 t r ichloro acetic acid 
was added to oach t*st tube to a r res t the wizyeslc reaction and 
the contents of each tube were quantitatively transferred to 
the steam d i s t i l l a t i o n chaaber of a micro -k jleldahl steam 
d i s t i l l a t i o n apparatus for the ©stiRation of aanKKtiiai i f Bnf^ 
released as a resul t of deamin^.tian. The resu l t s are given vas 
lalcrorgatts of Nllg released per 12 ag of €.Ty bacter ial ce l l s 
per 3 hours nd i^ er© obtained lof stJbstracting the endogenous 
reaction frois the netaboliaed. 
In case of A«>3eylii«in and A-aylinoidaa wh! ch were 
cellulose producing species^ the eel lulosic material obtained 
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after eontriftigatlon and washing ^ms thOK>iighly orush«d In a 
chil led pe8tX« and so r t a r , 0*6 wX of he @xtraet («(|uiviiXeftt 
to 2(K2£ mg df7 weight/0»S al in A^aeylinaB nM 31 ag/0»6 a l 
In A«»acylinoide8) along v/lth fine cnishod mf?t©ria.l was tis«d for 
inex^rtiio.n w tfch buffers nm he aaino acids as deserlbod &boire« 
For the description of th€ apparatus« nnd data!Is 
of the isethod see Practical Physiological Cieirdstry - ^ t h 
fiaii&U&« by l^awfet »Shfir , r^ iilMBmrfffln men fia* '^« Bteam 
d i s t i l l a t i o n ehfijmber ytAS cleared of any traces of contaminating 
aiTOcmia l^ f i r s t washing i t with steaa and t!sen b^ performing 
a hlBxik. d i s t i l l a t i o n . The incubation Bdxturet i^o& aach t e s t 
tube, vas transferred to the stean distiJLlation chamber and 
Dida alkaline with 3 a l solution of borax earbcmatet 
10*g K2CO3 (anhydrous) 
1 isl«l^ Thymol blue 
The colour of the solution f inal ly was blue. Under these 
conditions^ which were s t r i c t l y adhered to In <?ach es t tsa t ion, 
the diSt n a t i o n wms Iways ec»splete i f 20 a l of the d i s t i l l a t e 
were collected in the reeeiirer* The stems generated in the 
boiler was passied into t'^e c:";anber containing the incu.b2tion 
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miztiare transfarrod froa eaeh te::t tub«« and th@ proeess 
continued till about 20 nl of the dlatillate vere collected 
in a SEiall receiving flaidi tiMeh already contained 5 ml 
ti/20 Hgi»04 and i#aa arranged in mieh a sanner that the tip of 
aetallic outlet of the silver eond^naer dipped below the 
surface of the reeeiving liquid iH^^^)^ The receiver vaa 
reaoved and the aides of the outlet of the eondimser were 
rinsed doim with a little distilled water into the receiver* 
The distillate and the waaliings were then transferred to a 
container graduated at 45 ml, and isade upto the mark hf rinsing* 
Colailatittlfl grofliflmrt* 
9*0 isl of the distillate were nesseleriaed with 1 nl 
Messier* 8 reag«tit prepared as given below, and the color 
produced wna rood on Speldier Plwtoeleotrle Absortioaeter 
(Hilgeris) fitted with a tungstwi lamp. The cells used were 
of 0*5 OB path length, ai^ a blue pair of filters ( 4ao an ) 
was used* The optical density was seasared and the eone^ntration 
of aemimia at this optical density was dete lained by refer«»»e 
to an already drawn standard curve against (^^}^04* 
fihtBlflalii un& P^M^%Mf 
All the asiino acids used throughout this work were 
obtained fro® B*0*H. (Analar grade) except DL^phenylaianine 
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^Ich vas obtained from Kastman Kodak* The solutions \NST9 
pT^pBVed in distill«d mter except that of DI<«tP3nptophana 
and l»tyroaine which war© prepared In *#ater with a few drops 
of alkali as they v/erc^  sparinely soluble in water* The 
solutions of asiino acids /ere freshly prepared for each 
Gxperitsent* The af^ ino acid buffer mixture was steamed for 
0*6 hour and cooled Just before additlo'i cf the cells* 
i1.»ft8lig*J rCftgsnU Ci^ och Biodlftcati<Mi«K©s3ler»3 Folin reagent) 
A solution of potassium sercurio iodide was prepared 
by dissolving ga*6 ^ s of iodine in 20 eo of water containing 
30 ges of potassiUH) iodide* After the ingred«its had dissolved 
coiapletelyt 30 gias oC pure E«etallie aeroury were added to tbe 
solution* The flask containing the solution was vleorously 
shakent md imaerstd in cold water to prevent the rise of 
temperattire* This was continusd till the supernatant liquid 
had $Mv>t lost all the yellow colour due to iodine, and became 
greenish yellow* The aqueous layer was decanted into a 200 ce 
volumetric fla^ and a few drops of a solution of iodine in 
potassiini iodide prepared in a sioilar mminer were added till 
it gave a faint test for free iodine <m the addition of a few 
cos of a cold solution of soluble starch* This is done in 
order to ensure the absence of siMreurous ooapoisids in the 
solution* In case the sercurous ec^ ipoirnds were present, a 
precipitate of stercurous iodide will be obtained* The a<iueou8 
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layer is th<m diluted to 200 oo* A W$ solutlcm of ^dius hjrdro* 
xia© yas then prepared nd 976 ©e of this solution were kidded 
to the entire aolutio^ of potassluas mercuric iodide prepared 
above* Tbe solutions wera thorougtily mixed, and allowed to 
elear by standing* The reagent as here ssodified does not have 
the t^idenoy of eauslng a turbid mixture vtien added to aseioiiia 
solutions and does not have to be added 90 gradually as the 
original Nessler - Folin reagent* It is even slightly asore 
sansitive for the detection of asgaonla than the older reag«9it« 
I^ UBBlgfttrian „af, Imffeg aQlttttloni* (Clark & I4ibs standard buffers) 
Phosphate buffers! «;ere used from pH 6*8 to 8.0 m& 
tor i^ i values froa 8*0 to lO.Of borate buffers \irere used* They 
were prepared as follows1 
Phosphate buffers were prepared by mixing 60 ee 1^10 
solution of potassiuia dihydrogen phosphate ^ t h different 
volumes of H/IO HaOH solution as shovn in the table below and 
diluted finally to 200 co by the addition of distilled water* 
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KHgPO^ * NaOH f ixtures 
pH VoXlfi3« of M / lO V'oluia© of U/UD 0ilut«d to 
SHg PO^ In C6 HaOH in et 
6.8 60 3*66 200 ee 
6,0 SO 6.64 200 ee 
6«8 60 8.66 200 ee 
6,4 60 X2.60 300 oe 
6.6 SO i7 .74 aoo eo 
6,a SO ad«60 aoo ee 7,0 60 1^.64 aoo ee 
7.2 60 34.90 aoo ee 7.4 60 39.34 200 ee 
7.6 60 42.74 300 ee 
7.8 60 4 6 . i 7 200 ee 
8.0 60 46.86 300 ee 
High grade, chemically pure i '^2^4 was rocrys ta l l ised 
froia red i s t i l l ed water at l eas t three times. I t w a dried to 
a eonstant i*«lght a t U O ^ to X16**C in m o v ^ . 13.616 gms 
of th@ dry sa l t were dissolved In red is t i l l ed vater , and 
diluted to 1000 ee to give & deeisiolar solution of potassiuta 
dihydrogen phosphate. 
Boric aeid was reerystal l ised a t l eas t tiriee frois 
r ed i s t i l l ed uater and dried in thin layers bettieen hardened 
f i l t e r paper un t i l constant In veight. 6.3034 g^ of the 
purified 113803 and 7466 gias of purified and dried KCl (H/IO) 
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ver@ dissolved in redie t i l led vmter asid diluted to 1000 ee* 
To €0 oe of this Qi3C«d solutlony diffei^nt voltunes of H/10 
NaOH soXuticm v©re added, and diluted to a final volune of 












PH Voltsse of ^ 3 0 Borie Volume of 
acid • H/IO KCl 80lu« S/IO HaOH 
tion i n 00 3ol In 00 
8,2 SO 6.9 
8.4 GO 8.55 
8.6 SO 12.60 
8,8 50 10.40 
9.0 50 21.40 
^a SO 26.70 
9.4 . SO 32.00 
•^e SO ^ . 8 6 
9.8. 60 40.80 
0.0 60 4 3 . ^ 
The pH of the tmffers prepared was finnlly cbeciced 
and co r r ^ t ed on a Beoks^ an l^ lodel H2 i^ meter. 
30 gma of nigh grade erys ta l l lne trichloroeaeetie 
acid (£aataan) were dissolved in d i s t i l l ed y^ter nd diluted 
to 100 ee . 
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Th& ppmrnioe of amino aoM deia!ilaas&s in various 
speeies of tiaeteila ha9 been ntport^ 1)^  sev^mX workers <2ij?lag 
sttsSies on ths priaar/ utiiisatlmi of aMno aei<39 tmt reports 
(m the presdiieo of deaolnasea in Aeetob&eter spoolos aro not 
ai^Xitlilo* A f^ mnino acldi ^emdrmm^ fmw^ hm>n reported In 
Mfi;tol»filiflg. .aatemilana U l ) ©my tmt m smn InformUon in 
respoet of ath&p Aeetob&eter spoeles i s yet available* ?tie 
present stxi&y tias oarrieS out ifith a ¥i@ir to invosti^ts tho 
ability of ths variotss Aoatol»et#r spool©s to doaoiBiito nntno 
acids* 
Prc^ UMnar^ r SKporiss@»ts vitli the spoeies listod in 
ISnblo *o« IV and twenty thi^ eo mskno aci<la as substrates w^^ 
oarriod oiit ^Am ^® tochnicpo desoribod @arli@r« As theso 
®Epsrisi@ s^ vere porforeied sorol^ r to lo€^ fmf^ the pres^ice of 
dea^nasos in the imrious Aootobaeter spooios, tho (fuantitativo 
estiiaation of aiBHonia lib^ratad \m9 not earriea out but i t s 
prosanoa vas aatootod <mly quaXitativalsr W n^ans of t<aS8JL^ *s 
raagont* The relative asotmts of aiaamtia liboratad as indicated 
by the intensity of the yeHoir eoloiar prod^ Jiood have been 
indioated by—, ktiil), * traoes), •»•• (saodorato)f *^ (strong) 
and ••^ -•"^  vvary strtm^)* 
As asparttgine prodticcjd a reddish brown oolotir with 
lla8Slar*8 reag^ity even in the abs^iea of the cel ls in the 
«• f^ m 
e<mtrol tuboa^ ©^dcno© for ^h-anlnaULoii or dec^dati on of 
rtspaPQGin© t#as obtainied Iff ostisatln^ colorlmctrleaHy the 
Intensity of the eoloyr in tubes \fi%h and '«iittoiit th© orlXs* 
tlie restdlts as taTsulated in T&W.e IV »ho» t?«t ifitli 
t!ie ©s£c©ption of A^mmOASsmf A*m3E&mm '^^  M^^MSmssH^mh 
.":11 tai« species could deasinat© emm MAno acid or tht otr:«r» 
Of tiie ^anoiai sp©ci©9 tested^ A j^afiftHaaoafi '-6346 HCIB) appeayefl 
to be partictiliirif pPOBd.sln,£: ard was fowtd to li^i^nat© 4>L<^©rine, 
i>I»»noi» 3.0iioinii» DI^l0acin©, BL«»alaiiio©, DL- phengrl alanin# and 
L*^spttragine» In &v^»@qu<mt Wftk^ therefop©^ tJiis orsanl*! was 
seleeted for detailed st>jdy» 
7a • 
^•Ifl* J Sf t ' dM b w iin,t^,f,iUa 
M^iSS^ 
• ' 0 # 
'2$jm o f 
t i o ? l 01* 








^Oflffllftffig ?^ ^Lno aeida 
(3e«ird!iat€id 
A«»!3!-i03E^ans J ^ ) ^ "ittJI 'trs* G»o u«;-' 12 
A#|>oros|Pdans 3633 « ^ (t 6*4 C»3 <1 
A«rano<^8 S566 24 It Q%B < i . l 3 
4«k tretzingianijin ^ 3 4 m It 6*5 G*0 7 
ActurMaans G424 m •« 6*4 4 .7 8 
A«orl^m0e 72XS 43 tt 0*8 4»S 7 
A«acetlg4KTa8a ^ 4 6 34 « e«6 3*6 6 
A^vlBQQSim 6426 <B « 6,3 4.^ 6 
k^sah&x^^mns Poor® 
s t r a i n 
45 « 6«7 6.4 0 
A«isoMIt 6428 IB N a*6 3.8 6 
A*a@C0nd^RS 8203 48 n 6«3 4 .0 5 
AttSjrlifitffi 8745 4B u e«4 4,9 4 
A«x;flinoid®& 4940 48 It 6*4 4«4 3 
A» |KUit@fiisi.&!:9:itii 3SSS 24 It a«5 'l«S ^'one 
A^capsixXattsa 4043 48 « 6.7 3«& '"one 
A#o!(^ims aoao 3^0 41 6«4 4 . 3 
m 7^ 
•r!i© de i^rsinarftcsi of rrd'^o ocltis Is i'lfl'Jenced W 
vtiTio-as p^3lco*ehei*deal factors md bo-fore tmi'terta'clng I t s 
dotailedi 8t!aay| I t ^ppmr^SL necosanrf to .flr4 out optlsoa and 
I^QH -ioHaM cosidltions for Vhm CL'&m±rmtlon of the varioiis 
amino ooids Issr restlrig eel l suspc i^j^ cxns of A.^rs^y ..cy^ip. 
I t i9 a gciieral firdliig Vm% nearly a l l tVm aslno 
acid d^s3liias«8 are f^ uuft to be laore aetivG in the alkaline 
range* A siJdLtable | ^ for ttie deaeiliiaeos of alaninOf pheosrl 
ali^iinof leoeiBei nor leueine and serine in A*ms^i3LM!SM vas 
detenained W taking biaffere of different i»1 valtj^s ae f±^mk in 
Table flo* V2 and iseastiring tbe aeiots:it of arsoonia released per 
12 ngs* (dry weight) of the baoterial oells at 3 7 ^ aftor a 
period of three f»u s* Borate buffers w&t% used for pH values 
above 3 and i t ims observed V^% tiie ^1 optiaa in the eaM of 
Dli-^imine w& lih»mm loitciae were 7 ami 7»8 respeotivel^i 
7*4 in the ease of DI«» p^eng^ a?.afiiiie aM PJUletieirM i^ m^ 
8 in the case of OWserine* The results obtained are 
stfin^arised in TaM.e Ho* VI* 
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alanine ci.i© ^ Im*- serin© 
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30»0 40 10 
S0,^ 1 60 13 
:B*O G4 S3 
43.6 70 as 
47.G 84 34 
64*0 86 ao 
sa.o 38 62 
6@»0 ^ 74 
*i4»0 100 108 
36*0 m ua 
• 
m too 
• «» 82 
a* ^ 05 
IIHg roleasod ia e^reaaed .. n j l m. mw 13 a?: (drv 
weight of) bactoriol c e l l i por 3 hours a t 37 C» 
O PI. ALANim 
• OL. NOKLfUaNt 
« DL.PM. ALANIIvr 
« OL. LeuCINC 
* OL. semne 
PH 
FIG. 2. EFFECT OF PH ON DfAMINAT/OfJ OF 
AMINO ACIDS BY A-acehgenutn 
(nefse TABLf vr) 
'i»8h» 
QpUmm tdsporatnre for ^ # deioaimtickR of mdsM m^M 
tmotmA9i vmmi:x^ matim from d(f m 4D^« Xa Wm ptmmA 
•ttiS|r« thm 0pt$mm tmnp&mtmm^ a l l tli« ilv% malkm msU 
d«anliia890 i#er« i&w^ out Djr immiNitliig tl« ooUf tmixm mtOA 
and tRiff^ adst^ BPO a4ijt»itea to ft p7oa«te7ialifi©d optlsim i ^ M 
l^ und mit mxUmt^ at t«Bi|»@rftttires frora &(^  to @&^  and ooti* 
auMiig tho aaot»it of aanoi^ roleatad^ in ^oh oasd* nrxliir tiNi 
ooaditions of ttm msp^fimmt^ 
inm tpoaiilts ^^tatnoct, as talb^at^ ir. Tablo ^« fXX, 
ii^eatod that 40^ vas ^lo ofytiistm t^ Qpeirati^ o for alanlooi 
p!i«&i$a aianiiiei loaoina and nop loo^ino daaalnasas e ^ 48% 
lOr aorino daaislnaso, flit ^(tlsR» tasip<»rati^ @ fOr a«ijna 
daaislnaso in #-ftqft*^ f«ffT^ appm.Tn to tm ititiiep highei' tlian flsUnd 
for n>3t of &(^  Imotorlal daa^naaoa* Umf^f&p^ tm s^riiii 
doaidnasaa of laotobacixi^s hava aXao boan reports to havo 
optlMtti taoperattoroa as bi#i at 46^ a?id 68^0 at |^ S«3 arid 
4^ raigpoetivoiy (265), 
itfitnylftlnnlnffii, J^Mimmlniit, jttffinflr, l.fflt>;lni> anfl, i?liiiiiirlTii 
mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm^ 
l ^e t^ laX eeSls per 3 Imiirs a t optla^m iH 
XeBimmtw© m^ 86**C 30**C 3 6 ^ 40®C 4S% SO®C OpUisuci 
Amino lMlld0 
{)L»^*al^ilne 48 5g ?@ se 230 ti2 « 7*00 
i)Ii*/*3^i6n3rl- 10 1:^  34 5-1 76 68 - 7#4 
7© ®
W & 1 IB
m 26 4S GG 60 
30 44 72 HO 94 
31 36 43«@ 76 120 
DL*Uia0iIi« 3 12 26 4S 6  60 * 7*4 
DI«•i^ <»^ •I@tiein@ 3B  44 7S  94 • 7*3 
DWserine es 31 36 43«6 76 120 64 S,00 
4 P*i. ALANIN£ 
9 teuciNe 
50 i5 40 
INCUBATION TSMP ( 'C ) 
^lO 3 BPfBCr OF TfMPERfKTURE ON DEAMINAJION OF 
(KMINO ACfDS BY Adceiiqenurn (RBFFRTABLB V^') 
« 33 
O^dativ© aeamiimtion €^ wAno aei^a i s ¥®iy mmh 
f&vourod W ^'^ikXnc the r.iattiiy© «>ntaiiilsi.3 tfie a^ao aeids and 
the bueteriaX e^Us sendn^i as a souree of the em^mf (d j^e te 
aa edeqtiate sttpp}.^ of <^Fg®i) In t tPlct and sost of the 
famHtatlv^ ftext>be« (SD l^)* 
AoetobQ«te78 are M-aWLy oadiaisins oi^sjmtilmm mjA i f 
the \0fmk down of aialno acids tgr theee oroanisisai ooetors by an 
aaddfttive oeol3enisE3| one ifoutld es^eot an increase in the rate 
of d^slimtioii ^im to an ai«(|iiate mxp-piXy of <»iygofi« Hiis 
^iperi@e»t mM§ therefore, teia^Ptakim to see i f the degree of 
deei3inati<m sltxm^d any ii^rease in presenoo of eioees of 
Aisino eeid»| the oeXX svmpmmi<m mid. the hitffore of 
optiaim pH tfil^} reat>ect to ®ach of tim msir^ aoide were 
inct;^ted e t their rospeotiire optiims teeporattires in a tiater 
baUi in the vmmX ifay* ^'igorotiS eer«ition m^B ia?oirlded lay shaking 
the f l a i l s on a Mioroiii Flaife ^^ak<^ and controls for mah set 
of exp^PlsKmts %r©re also set tjp tmdor siallai* coa!itic»is with 
tho only difforoiioo that the f l a ^ s were k©|>t stationary* Tim 
mmmiim liberated correspoi^inij to the wriotjs mAfm acids laiSar 
the t^io eoiTditions %ri8. With asid withmit slr^'ilnni was ^itlaated* 
The reatslts obtained are tabulated in Ikble l^o* ?I1I» 
m 3 4 <• 
It wovM Bippmx' Umt with ^m msmptimi oi &]>««riaot 
v ^ m tm appreolAbile diff@r«^o \ias obs^rvo^i In the reoedntng 
fom* oalno aoidt^ the ^aount &t em^miA pvoAvmrnA as ft rtmilt 
of dcMisdiiftUoii waB t^ »ioh S3or@ irhgn th« Hai^s tioro at:a>JcMSt<id 
to slmldLng tiam oth0i^s«| i^tm thegr ncre kept stationary* 
* 8S • 
tmm MM mi» 
airtliifffislMt ilmnanlisielsMi ling glifffigiirM W 
wmmm 
kBin» mid9 p^ jm oi HHg releatod p<^ 12 m^ &vy v%m of 
b$«t^i8l <$0U8) p#r 3 *K>nr9 at 4 0 ^ and in 














FIG 4- EFFECT 0F5HAKING ON DFAM/NAl ON 
OF AMINO AC/D^ BY A accfjoFnum 
{^RCFFP TABLF V/ll) 
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em t^iA s9eaa^ at A <^t<ini»-< CTJMUBWW and a n Itifi 
^ryf?ig'^'g4'<ii^'rfi;u:^f!f!m^T.ugi. 
QaX0 arid Btephmmrif vorking ^ 1 ^ l«,Sfillf ver« the 
first to report the Inhibitory effect of gXueose iin the grotto 
i^ editsa) on the fonaetlcm of baeteri&I deasiinasee (206)» Leteri 
other v&sk€it9f vorking on !»#et«ri&X deisiinftfioSf also obtained 
similar e'Tidenoe in eertaizi oases C26@)« An experiB^it ^ s , 
th«reroret set tip to see i f s i s l l ^ re se t s vrof« ol»teined in 
tlie mae of A»ifittls«mB* 
As eltieose i s needed for at^ ^portlng the growth of 
the organlaa^ i t could not be eoi^lete3^ ocdttod from t' e 
grotf^ inediifn* Ir^reesing ssKKmts of gl^eosfs, however, %term 
tokmi in differeiit fXftSikSf aXoog with 0*5^ y^ist extracti for 
grotfing the eultire and ^i« turbidi^ of tfm samples drsim trnm 
oaeh flask was cmasurod, to get em idea of the relati^re growth 
obtained in each ease after 24 hours, on a Hilg4^ Photoelectric 
AbsorptiQoet«ry tisln: the itnlnoetaated aediii^ as a control, l^e 
initial p{l of the growth aeditmi before inoctilation and after 
the grofwth had oectirred, was also mtaswed* 
CeUs were harvested from each of the f lai ls ecmtain* 
ing mrying eisoimts of glmsose and ^e i r relative level of 
deaolnase ac t iv i^ was determined br estiisatlng the amotmt of 
aisscmia released frois each of the five amino acidSf tested in 
th9 nmmX cjanner, as deseribed earlier* Aeration was provided 
by shaking the f l a s k s . 
It mkU Qb»«rv^ tiiat up to a ©©rtai?i l i s i t f incr«Miiiig 
amounts of gXtaeose stimilatod to & rar red clegreo the ^Q>iftli ^ 
tfm OTiisnim&m fWPther^ tii0 relative lnveX of doi^ iiiimso &etivlt^9 
Ui Qach eas«| tms also found to Iso related to the asimmt of 
gXuoosG presort In th© raoditsa fr<sa wtdeh the eolls wer« o!>t«i!^ 
^id also to he pligrslologieal. state of the oelXs of ^le or^ Ufiism 
as ejcpressod W h^e pS of h© otilture at the tiiae of *aipvesttng 
the eells* This ymn in aoeordance lAth the obserwticms of 
several wotkerB (256>« Tfie results obt^ned have been giv^ in 
tables no* IX to XV « Fr<m the cta^ ires drawn b^ t^iireen deaadtmse 
activity of i^ ie cel ls fbr each of the five ataino acids and the 
aiaount of glticose present in t^e me&ixm at the tine of grov^^ 
i t vmiXS appear timt inereasing lusoi^tsof glueoset at the tiiie 
of groifthf \ihieh vas also a^oe^ianied W a correspcnding fall 
ia the final ^ of the grovt^ ©ediwai resiilted in t».e inhibition 
of t^e deaoinase aetivitjr to varying degrees in tm case of all 
t^ five deaminases* The effect %ias siore pronoisieed b@tve^ 
1$ glucose and 2^ glucose concentration exeopt in the <mae of 
sezlne deaMnaae which shoved greati^ inhibition between 2 - 4 ^ 
concentration of gli^^ose. It \m8 ftirther ludted that ^ e cells 
shoired very l i t t l e serine 114|S) and Ic^^ine (12^) d^uiinase 
activity vhen the organic WLB groim in the presence of 4^ glucose 
but in the case of pheit^ alaninet alaMne^ maSi nor^mcine^ 
si|p!iifieant diMsainase activity i30$f4l7^ ard dO% respectively) was 
s t i l l shoim by ttm cells 0v®a at this concentration of gltioose* 
Ufmtk 
«• 33 « 
tmm^ m» u* 
(Mt% t.ftA tf«f«u4t.K iM iAf i 
^^^^^^^T^^^^^^^^^B^^W^^^^T^^^^^L^P^^^^^^^^^^r^^^^t^L. ^^^^^^K ^ ^^ ^^ ^^ ^^ L^ 
•afiffititiigflnBi isNw* 
wift. iliiwMSyHyBfc 
EQlatlTe d«ttmln&s@ a c t i v i t y of eeXla ^x^restad trtm the 
modiuni containing varying asotmts of gXti^»30« 
aiueodQ concsntration 
in the m^ivm 
iJH« r<^@a9ed H^jativt 




422 100 0.0 
390 ^2«4 7,6 
366 80»7 13,3 
876 65,4 34,6 
300 47.4 S2,6 
0, • Ajnaonia released per i2 ag« bacterial cells Cdrsr weight) p©r 
3 hcjurs at optiin\«2 tesspcratur© a.nd pll C4t^ ai^ 7*0) • 
3* ?ha activity at 0*2^ glucose conccnti'ation ya@ talien as liOO and 
th9 rest calculated on t ^ t Imsis, 
m, BB m 
Miti m, g. 
SittMi% Mi ffjLn (An ti^Mi 
R^.aUv« <2eaBlnas« activity of c«XX9 hafvested fro® the 
oaditBs eon^dfilng varying aeioitits of ^u^eoso* 
aiit^se eoiseentration t«% 76l«t0t6 Kelativ® Pereentago 
in t!^ iseditBa in M pis activity inhibition 
330 200 0 
XS7 7X«4 28«6 
137 62«3 37.7 
m :B,I 60,9 
78 30»0 eD,i 
1« iiubotrate- DL-j^ phimylalanin®. 
2* • Ai?ia^ iia r«l©as®d per 12 isg, baeteziLal e©lla (<li?y weight) par 
3 hoiara at opUsua tcaparafa^a and |^ *l (40 C and 7*4)» 
3« Iha activity at 0#a^ glucos© eonc@?iti«tloii was taken as 100 at^ 
th« rest calcmlatodl on thn.% basis. 
m 90 ** 
tmm m* u* 
;rwr(mmui^:^ Tir^ 'ui;! i ? wmxtzvnmi 
liQlSkWm d^tfsinase aetivltr of ooXlt harr@stea from tSio 
mecliisa eontaining ^lylng aootsnts of slijeosd* 
Cfluoostt eoncGntration . • MQ reX@as«a Bei/Ktive F«re«ntag« in ytt s33S act i^ty inhibit!<m 
2^s«B 100 0 
137.0 74»9 25,1 
06,0 SB.S I7,6 
48*0 26«2 73»8 
^ • 0 ^m^m^ff^m &8,0 
2* • Aoscmia r^oased per 12 ag. bacterial cel ls «'(3ry weight) p©r 
3 hours at optiaim teanperattir© and pH C40®C ard 7»4)« 
3* ha activity at 0»2^ ^ glucoaa cone«ttratlon iiias taken aa 100 and 
th« rest <^leulatad cm %h?it baala* 
«• 9X • 
XAHiiR I Ilfiii VMJLIJ 
iwiilUltiliSttllS S346* 
Helatlve deomioase a e t i v l t r of ottl l t ha7708t«d fro^ t ^ 
aedlisa contftlning vaiTing aiaounts of slucos©» 
In the ®odi«a 
:iH3 TelmaeA 
In /X j^8 a c t i ^ t y Inhibition 
0 « ^ 2 ^ 200 0 
las 76,6 a4«4 
150 66,8 33.2 
3.4S S9,7 40.3 
lao @0«4 40*6 
! • ^^b8t3*at€» I^ LM ndr leucine* 
2« • AsBKmta released per 12 mg» bacter ial c e l l s (dry weisht) per 
3 hotjsra a t optimaa tciaparatu^^ "JKS pll (40®C arid 7#8)# 
3« Tha aet lTl ty a t 0«2^ ^Itieoae ooneentratioii was ta>cei as 200 a d 
the r e s t oaloiiXated c»i that basis* 
• 02 «• 
lAIILEni I HQa 11.11^11^1 
Helative d«ftElnas« ac t iv i ty of e e l l s hairv©8ted fipcas the 
sedlus C(mmining ^ i ^ i n g asiowits of giucos«« 
Glucos© e(«cmtrat loa 
in th® sedins 
M« rclejased Helatlif® Pere«)tage 
m /JL go» ac t iv i ty inhibition 
0 * ^ 3<^ 100 









X« i^ubstrat©- X>hm serine* 
2» • ster.onAfi roloaaed pep mg, baet@H,al eeXls (dry v^lght) p«P 
3 hotira a t o?tlmte teaperetiiP© osil i^l <45^C aifid B«0)« 
3« Th© ac t iv i ty a t 0»2^ glucose cor>oc?iti^at"on vas taken as 300 and 
the r e s t calculated on that ImsSa* 
«• !93 «> 
tfQMf, M9m iittl* 
litiffiifitinO,f;ififi!iiOTi< vni^iMfifevali f^n (' 
i^ i* »i»»W*'i J i ' if^vPL'i* 
in tihft mm%}^ m^lml 
of t'l® gfoirth of th« 
n^ditss !39diim period 
iaft®r growth) 









4 hoars 0.313 63.06 
** 0.1S 6 U ^ 
» 0.18 7 3 . ^ 
*» 0.28 37.75 
* 0.3S X00.00 
Belative arosrth of the organl^i a t imriotw gltK^so 
eoiwfntratiofis with groi#th a t 4^ slueose oofJec4ntnstion 
tokea as 300. 
• 04 -
SAStfi ilifti Ml* 
J^/MttrftaMl 
tOxuaom pH of th@ 
omie«ntr&Uofi eidtiire 
in th« groiith Cat th« 
aediiim tis)« of 
th» oeltsU 
#^gr@e of intdbltioii in the ae&iisimtlon of 
tmfvttU^ alanine fthmXm 
alamn« 
looclne Ifio 
@»9 0«0 0,0 0.0 
3,8 7.6 88*6 MmX 
3#5 ia«3 37.7 47*5 
0,2 34*6 
€C^§ 73.S 
3*0 6i«6 6^*1 a8«o 
0.0 0*0 
34*4 7.8 
^ • 2 17.2 
40*3 37.3 
4y^»6 36.3 
?h0 dMud.!)ase aetivltsr at 0 . ^ ^msf^m eonemtmtion 
mid teas<s) an SiOOf a^ i^d tli« ipeat octle^ated on fSiAt basis. 
* 0 0 
t 35-0 
<v 
^5 3 0 0 
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2 5 * 5 
aiucoif concs/i/TeATioM ( °^ aye) 
FIG. 5. BFFBCT OF GLUCOSe (IN GDOwTH MED^.'^' 
ON DFAMINAT/ON OF AMINO ACIDS fl> 
A. acei^eruun^ (RFFFP TABIC IX X/- 1 
• w » * 
t # 
^iiJji i# l i i i MHi iiiiltroim mHli ikiv MlfMNni^ 
J H j ^ u g u i A y i ^ ^H^BdHl - iflt^gkJ|^UML|i^ .^^Lf^ j M | | ^ ^ a ^ J l l y l U f i j ^ ^ h JikHMi ' k | ^ j | ^ ^ ^ ^ ^ ^ • ^ j ^ ^ ^ a u ^ ^ ^ | | k ^ ^ ^ h ^ ^ u ^ ^k^Kc ^ ^ | | | g | ^ ^ ^ ^ ^ ^ . 1 | ^ ^ ^ ^ ^ 
tfbM^JB A-j^l^^l^^l^lk^k^^Jft ^ItaMii^ ^k^fe. ^j/tk 4 9 H i M^ft^ i ^ft ift IfekiMKMM^k flbJKHK^MB jt'^ih^fc^^fti^lfcJfc:Jtelt.^^^^ 
M M M I H I m y i mi^Mi An jMMlh fffiigir ttflMt Jifciit juMiitii- jMyt MMMMHM|A 
^k^^^Jk .jilt j | k lUHk.iJflft. ji^k|^MB^kuM^u^^K|JK -JM^M^kJk ^H^^i^uJt^^^^k jftdfe^riK jlMHk-^iHk^M^k ^^l^gl^^^^Jkj^^^ J H K ^ ^ ^ ^ ^ ^ l^^^^^^^u^li^ 
W'^^^r""'^^^''^^*^'" ^w-^i '^^•^w ^^>nw*^pp^ T^p^* vwippp upBHH^P^p^piiwiP ^p^^ppp" p^pn^^^T^p* ^ ^^p ^pipp ^^nPi^^P ' • • i ip ip ' P P ^ ipipiPHBiP iPHpr 
^^^^»^^^w^pwv W.P.I 111"- .^ iijBiiini n^ '^ iw^^w ^w^B^v^^ ^p^F^v^l^ TIPWP ^^mimimtmf^mr ^PWW aHMiBSHHRVHRVHMMIIHIIHp ^P^twpi'^'^'iwp^^ 
*«gl «gggkMn|. iiiliitiTf iir fiMp UMi ikriii i iMiftHii Mf Aiuii i # lihii jtMifc 
• ts» 
^^^^^gbjUb^i^^i^^^K^mJB jMB .^ftii^MfKJHBB dB'J^HltlflkfSttBMHt j^^^^iiJH^^^ljU^^Jlk ^^kyuua^^^Blg^^^u ,^^1^^^ ^jk^^to^^M^u^J^, jlk^^^ j^ |^^i |^ |^ 
tliat i l iyi ifi lUMi AlliJiiiBKMI iyiii*!ltir inijllfl ant. IM 
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» PM. fi.LANII\l£ 
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2 * *8 72 ae 
A<Sf O/^ CULTURC IN MOO/tS 
fIG. 7 EFFECT OF AG£ OF CULTUKC ON THE 
DEAMINATION OF AMINO ACIDS BY 
A.gceHgenum (iffFee TABLE XVI) 
hn flKp«riD@nt vas s«t tip v i ^ a vieir to finding out 
th« ti@« iDtefml dtiring tihloh & stifalnht UIMI T^U^tlonshlp 
esdat^ btttfaen the d c^mlsmse aetlirity of the resUng eelX 
•usponslons of AmMMUSMSM ^^ ^^ ^^  ^  f^ "ii^ oh tli« o«lls v»z« 
itjmiMtod idth t!i@ ro9p€«etiin» milao aelds '%t)d t ^ bafftar)* 
Six ISO ssl» flasks mff0 tfil»on# o^ at of iihi«h| each of 
tai« flv@ flans* oontalmd 6 iA« Oi&l •atp«i8l<m («(tvdlml«Rt to 
lsx> fs^m diy if«lght of th@ o#iis)» Id &!• i^)oi|^«« buffer of 
ap|>fop7late t^l ^ mXtm a.nd 5 EJI* of the respeetlire tt^iao aoid 
solution Oi/20)m Ti^se flaairs ¥^ er« ^«Ei &mmt0& tm a shaker 
and plaeed In a ther&ostaUe uater bath the teopm^tore of 
iihieh ims set as desired* f^ ^ sixth flaiS£| uhleh itas used as a 
eontxt>l| ooitalned 5 oO.* of vater^ 10 isiU ^ nosphate buffer m& 
5 wXt of t!^ oelX siisp^sion* 
2 sa* of the r@actl<m sSjctifiPe nas m^ t^imim from eaeh 
of the six flaA c^s at Inter^nls of 0« ^^  I9 &§ 3* 4^ S^  6^ 7f 3 
and -^  hours and i t s aii8»)fila eonten^ mWmt^ in the namSL mnrmr 
in 
as deserlbed earlier* The results obtained are given Table l{o»XVIl 
aft«r isisk^og oorreotion for t^ ie eniiogimiQtie production ^ aseonia 
{as estimted in a ^ « of the soltttion freei Vtm sixth fluife)* 
^kn^e^r the o<siditicns ^ me empwftmmtf i t was observed 
5;hat three tmw ifor alanine), 5 hcmrs f«^ lei«»ine)f six hmita 
(for «or l<sii»$'ne) and 7 hcsurs (for serine £«id i^ iengrl alanine) 
• 0 ^ •> 
of tam Oi^t i^natmA Xinmt put^portimmli.^^ mth tin** t»seSm%» 
Ion, iMSsrertf! tl)e9# titie lutervalSt ifhm9& a s^rkod d«erdas« In 
$mB&tmB& t c U v i t y i n each mi^f as would appear from the 
p lo t ted graph. 
«• IIX) •• 
1.. 
f^p^j^ j^f 
/jnlras), ifla 'Ml > l^K|pf»IS1[Xf 
I n o v ^ U m i >B ga t* of asEsonla reloased f rcjs 
tXtm In 
hcmr* 
JULop^ Dhm/Sm DX.^  Blrii^lCII* DL^sorintt 
Qlmiitm ph«iyi Xcnu^i^ lefuoliii^ 
0*0 0.0 0 ,0 0*0 0 ,0 0 ,0 
0*5 so 18 IB as 28 
UO 230 3S as €0 3§ 
a«o 8 1 ^ m ttet 05 70 
a»o 380 9S • 90 345 300 
4«0 406 124 2J^ 3110 138 
B^ 4X5 1£6 3iao 233 165 
6«0 4 i a %m %m ^ 0 W8 
?«o « sio %m sms 230 
B»0 « E36 ica 300 290 
9 ^ a«0 "* 22S 
Th9 tlguret r«s»f«8@!it the a&imiit of asecnla (tnU gms*) in 2 al» 
of t ^ sdUKtam withdTftim trm mjeh flask o^mtalningt 
ft) C«ll suspension «* © ed. (equivftl^it lo 130 m;* 
aiy iwisht of the ei l is) 
W Itespectj ve ^aino aciS 
solution (>|/ao) •» S ca. 
c) Buffer of opUiat^ pH 
with respect to ^ e amlrio 
aoia beiJ^ deamlxi&ted « 30 sal 
?he escpori^nts ifere eerriod out at <^ti9 la terapez^tore (f^ 








3 * f e 7 t 
aMACTION ^ rmioo,Nmz~ 
nag crrecT or TIME of INCUBATION ON 
DEAMINATION OF AMINO ACIDS OY Acuetigenum 
(Kere/t TAOLCMII) 
cg) ^rmet ut atoj 
«• !S0!|> * 
t i^rifi^  A ^ t ^ A 
^lM-fM%\^t^€iiW^M.W^'f\-
I t ms r9porti«9d tr <^ «^ ^^ Stfl^ s^nmftoii (306) that 
d«itiil{ift3« aetlvttjr shovod a deer^se mm t^ oells podMsoiiig 
saoh aet^Tity m^m pt^&veA for n long tima* ^fking on £E&|;fii2A 
iOilSMXAi &tms,^ m& Qnma (ias}y in a atu j^r of s«v^|ial ansyisias 
lim£kv9& in l^ ia oaddation of tsitmt^ two assino a«ids, alao ot^orved 
l ^ t aU Imt mm of thaso wtajrsiea vo9« mstabXo andl thoir 
aotlTltios iiiv« pdrogroaaiviSL^ radtioad as tho baotcriaa stiapansion 
agaa* 
It apepaaipadii tharalbr^f of interost to iKKSartake a similar 
stud^ with tha ooll. Bospanaloria of ^^ AftAMffnnaiaa so aa to obtain 
ao^ M ii^oi«»tlo!i \tith. rmpwt to tha tiaa w^ ul^ ieh i t s eaile 
ratainaa their ^aaaimaa aetiiri%3r« 
Caaia of il#ftfflit;lgf1innift vora obtained in the natial sanner 
ly^ d li^pt in tlia froa^i atate in t ^ rafifigiBfator asdt their aetlvltsr 
mth regard to their ability to daasdm^i eaoh of the five aaino 
aoidsi tiaa taatedi the aa&a iS^y and aftor tB^ 36| 4St €0 and @0 
dfl^ fa» fhe remHts obtained are givan in I^kble Ho* XfXIZ, 
the i^pilta indieated that the deasinase aotivitr of %tm 
oaiXa of A.«a»fej^ ff^ |a i«8 pro^eaidvOlr redtiaady mth tieioy in eaoh 
oaae* Uemmm^ in tm ease of t>hmoi'meimitm^ the oalis rotair^ od 
sooe deaaitiaae a e t i f l ^ ev«ii aft^r b^ng kept fis* a iieriod of 
3 sontha and the mzfsm inx?oliredf ^eraforoi a^^oora to be aore 
















§ !5 S 9 A • 
I iS 8 9 S • 
f* vf 
•J «t C. Q m ^ o 
^ 9 m m 
I I 
I 8 9 9 » 
« <# C9 
§ 
V 'fl; ff| « i 4 $ i 
I § 8 9 8 . 
^ O ^ IS O 
I i B I f I 
III ^ $> 
m ^ 
l a 4 fc l 1 1 1 1 1 





• NOQ LEUCINE 
O PN ALANINC 
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STORAOe TIM£ ( IN DAYS) 
f/O- !0. CrFECT Of iTOf/AOe Of TMS CFLL SUSP£MS/0// 
ON THt oeAM/NAse ACTIVITY Of A• aeefiqenufn. 
(jiEFBR TABLE No. XVIII) 
* 103 * 
In m% ms%l9T ms^istmfitt 2 (t) 9 ^* ®ff«ct of tia© 
of inei^atient m dtaelmtioii ^ Jimmt^gmam vas sttxll.«d and 
th« Umm int9TmX mtnx^ «liie!i tHe d^^^ase aetlirltgr of i t s 
resting e*iX sti8p«adieiif with i^gpect to each of ^m flv« amino 
«oia% &fmi&& a lltieear pmporticamllty ^ t h tltm \m9 reoofdod. 
fo fini out tilt fmr&mkUim ^ ^^^ of tli« 9mim add diMteinatedl 
aurlng IM9 tiB© intai'val ma tha obiaat of tfii« 03Kparim<KJt, 
B eil« c^ U^ auainmslm) (aeitai^alant to 120 m* ^W 
iialght of t}« ba«tan«il aalls) ima InetHiatady at q^^ i^aw 
tM^ianitaraf wit* 10 oil* pheai^mta buffet of appfopriat© pH 
WltW| ar^ 3 nl« (H/80) solution of tha aoino acid to ^ taatadl, 
for 3 •» 7 houraf as tsia aaaa isa^ ba, ana tha fl^ aaks oontaining 
^la sistora mmryteA OD a ai^car* The islaEtura after iiKn&atioit 
naa aimtfifUgoa arxl X rd, of tha aantrlft^ta ima wi^idraiBi and 
i ta mmmdA aontaiit aati£«ita3 in tm turaai oamor# Tha total 
aiiotsit of aaoonla r^aaaad^ in aaah aaaa, uaa th«i eaxataatod 
lor @ul.tip&yiiig tisa mXvm abtainod 1 in 1 sOi*} w?.th 20* The 
total asioimt of tha $mXno &M aassoiaia ultrogan ^aa tl^n aatisiatod 
in i s laa.*, mit of t ^ r«sif3iise eantriftigata, tssr llffinriqaos • 
S^raison Foftsol tita?atlon aatJiodi (For details piaasa Qee^ 
Praotiaal FljgraioIosioBil Ch^iatr^r bgr ^^^^ <^ ^^  othorSf 13^ ed«, 
;mga 8f?1«i«6C)9), mni Ita aqtdmlont value in 80 ral. (total 
inotfijatimi Klxtara) calculated* 
On %tm tesif of tho results obtained ^  tfe# total 
fltKRiit of «i^ oh dt the fiip» aidno ooidft lidttiaiir Maam asl tli« 
^noisit ot mch emixm ftei4 l@ft after deasiimtioiif i t vas 
po8iMlltX« to ^Oot&ato ^e pmt^ntB^ of mch of the asino aeld 
dendnated. It liis farther oonflfBied V oaXmd&t&iif ftoei ttie 
aaomt <^  eaoh niiliio ficid tak«i| and the osetmt of aaBoaia 
r«lift««d in enf^  o&8e« the resoltt o^toiaed are giv«i in 
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* 106 « 
.jrwm Idifllttr o f I (HnwitiTBiafift 
«iaf<t« thfejUr 8^ 1»«tsmt#t* ZB lh« <iaclditi«m of acdao aoldSf tlie 
tti« ft!itipod«ii of ft maSmr of emixm aoids (11!U« Soni^ rQi oth^ 
i«o«k«rt havo alao ?«port«d i^lBllar firaaingft 1^ oth«* spooiat of 
!»et«^a (31311, %M)m 
ka m^mimmt tms tot tip to fttc^ ttio mtm*e of the 
4«aMi»&oes« in Mit^i6aU£aSMh ^t;h rospeet to thoir ftMlitsr to 
doftisiimtt ^»i Dli « and tt^ !• * ls»fffls of tlio asdno u(A6.» ooiie«ffnod| 
aisd to aoo imothor thar VBIPO itaraoapaelfio* 
0#5 aa^ aolutlona of I* * and Dt « aiaim aoids C^l^) 
vara addad sai^fatair to tha txibaa aontaini!^ 1 Hi* phoapiiata 
liittff«Q^  or a|^ pio]ir£ata i^ iratltM and 0»fi ni« oalX miapinsioti 
(aqtilvalar^ to 12 stg dfy weight of tha Imetarial e^Ia)« Thar 
vara liwabatad at o|»tlsnai tae^paratafa in aaeh eaaoi vith ahaldag, 
for 3 houra« Tha «aaonia tolaaaad in aaoh tost t t ^ vaa than 
^•mtdtativaSjr aatismtad ia ftia uaual mmmmf mt& tha vaaiUta 
alitaifiad ara givim in Ilal4a Bo* X}£, 
Tl3a aacia aaoistt of mmimlm vaa ohtajU»id fi^ je ttia aaiaa 
aiaoiaiit of i* « aM tha 0X» • foxea of aaeh of tha fivo a&dno aoida 
m 107 • 
d«ft«iiiit«d« TiM results obtained, th«Pdf^r«y deBxmstrate th&t 
tlM deanlnAses involved did not sSa/om stw^eospeeilidltr towids 
their respeetive substrates* Had i t not been sof the (inanti^ 
of aiBBonia released fnxa the DL « fons novld hav# been alaost 
half of the aaoimt of anmionia Ubex^ted from ^ e X* * form* 
T/V8lil Ws Mt» 
L«^ma.ani!i« Slid 
&Ii« ieooliift 208*0 
&l»» norlwteliM XSS 
D3W s«viii« 98*0 
ABBMfiia released fro^ 0*8 al« iM/S^) mitm mei& 
solution Issr 0*6 HI* e^l rotptnsioii (•<|i;dm3.«nt 
to 22 sig wpy liiislit 0f tlw teet«7ia3. ee31«) at 
<M^ t&»tss t«e|}«s<iit»3p« tiM 1^ in 8 hoars ti#i1^ 
• 109 • 
\MUm anil lfl«itilil,Bat4ffli <tf Jiha daiialmfiKm ngmtecU 
leads to th« fovmatlon of aonwiia and the oorrespcmding fatty 
aeids depttiding np&ik the ^rpe of deaiaimtlon as aXreadjr dis* 
euseedy in detally in Chapter IZ» 
The Aeetohaetiv speeies are aeroMe in natare and in 
the experiments perforsad earl i^i i t ipas observed that the 
rate of deanination of tho aidno aoids tested ina^eased consider* 
ablyy with ^ e eaceeption of 8«rine^ in an adeqfuate supply of 
oxygen* I t was therefore, escpeeted that keto aoids uiU be 
for&ed eorrespffliding to eaeh of the five aiaino aoids, as a 
result of deaaination by A»ftgi.Ugaa»« Serine, hoiiwer, i f 
deaiBinated by an oxidase systera stay prodtioe hfdroxypyDravie aoid(^nj 
but fay a n(m*i»Q9eid»ti«i ae^mniSB i t also produces pymvie aeid 
as a result of deaiaination* fhe keto aeids corresponding to 
each of t^e five aisino aoids tested are as follG»st 
Alanine Pyruvie aeid 
Phenylalanine PhenyXpyruvie acid 
Lmmia» flC*.Koto isooapfOiG tcid 
HOT leucine ^<4Ceto nor eapraio acid 
Serine Hydroi^  pyruvic acid or 
j^ jFTuvic acid 
iao • 
s t o i ^ mA (kfmm (SdS) vrnpemtioB. thm fn^mmtitm of 
koto oolds o8 o tosylt of mHwi moid dosalTmtloii Ir f»5t«fi^ 
tHtt,ff^ i»t|^  iaca.fttisii( nM id«!itl£ying tl30@ oo meit 8 s 4 dini^^ 
plMW I^iSfinusoRoo* In tho proaont ntMf^ t ^ misii to^mi<|iio as 
7ho ^poooftiito fi^wiiS i s ^mmvitmA as ^idoirt 
80 S8il.tt of tSho 0 4 ^ aa^ ^MuiiiMi (0(|f^wX^t tt> €80 ata* 
dx<r vaigitt of tho liaotorial aoUa) wort ii^a^tad with €0 ai* 
lOioiptiato boffor of appvopHata pB 'valiia atHI as idL* H/IK) ao3a» 
tlon of tha asdno aoi4 to ba tostod at 40^et iftt^ shsklast aaieapt 
in tha eaaa of aaipiaay tim Umpmrntm^ of inenl»ticm for mii^ 
itea 46 C« 4t tiia a»l of tha taaotioii O « 7 tioora aa tha oaaa 
mB^ ba}| ^ a aiae^ aira naa oantrif^aa ana tha eiaar MMstrifti^ta 
IAS ni»ai nith alxmt 50 oo of 6 H Hoif m& raeaiitriftigaa to gat 
a nHmat f l^d* to this l^aa a^afi a fiitaraft a^ution of 0»6 • 
Om^ a • 4 diaitfo i^smm^ lgf««asl»a in 2HHCI u^sioh pfo0m^ an 
iseadiata 3.anQ8i ftHXm praaapitata mmmpt i s t ^ aaaa of aianliia 
and saxlna. 
Tha tas^imsoiia Obtaintdi in aao!i aaaa was t h ^ imrilladl* 
Sinea tlia hsr^ lraaonaa wA^f disritig tha ooursa of iaolatiotit gat 
daoavtMa^ riatad g$M.m ^^ to non aal^a itgNtiraaonaaf tha aoimtion 
oootainii:^ tlia ppa^pitatad liefiafa^na naa osntril^igaft an^ tha 
^aaifttia naa trotted ¥ith a IfiS^  solution oi mmM& MmT'btmUktm so 
aa to diaaoiira t^a aoiaio isj^ U^MUMia Xaa«ing tl^ non aei^e 
hsrdittiM>ne« aa an iapuerttgrf irldoh aouid ba 7«^ovad ligr filtration* 
• 111 • 
Tim m^mm^ M itt»il«d in the nsnr mmot diagFi% IA» ttiSXmmSi 
t9V the if^LatKm of t ^ 2 • 4 dinitTO ph i^grl hjNIfftMZMS of ^« 
x«^p«etliNi k«to aoidsi 
Tii« 7«ftotiofit involved in the isolation pgoo^vaf v»ro 
AS ftsUovsi 
0 
U a«ca#H% cooH « ^ '> iuc»»co<ai • ifH^  
(Msdno fteid) (koto aeid) 
CKoto &eid) (ai4 dinit?i^d^neri« H«^fiUC^(^)Q 
C8i4 diidtro i^ htnyi 
t^ fdrasoBo) 
« 
(aoidlo liytamsoiie) (aodiim salt) 
s. a»c»ax»ito mi 
(•odiua salt) Cai4 dinit»>|^ oflQrl** 
njfeiinitscKcioi 

















1 ^ koto ftdlds eo»f«8poiiaing to ftXaiiii^ «)d ststiitt 
oouM not be iao3j&t«[d In txiMislsitnt Hd« 5 and i t apjpeafed 
pffolAlile thftt th« pgrrtnde Q<st4f if t^nsmAf islglit liftve tjeffn 
Q#ll Al« o«ll 8tii^ p«nal9R mas inmile^ toa tii^ 1 ^U 
pho«piiAt« tmfl^t 0«6 s3U ^8tlXl«a mt«r ana 3. tfi« pftiifie 
a i ^ (3»6 i^ |S«) at 40^« A ecmtP^ ^ s aXao set up in nhieh 
ao e^X susiJinciofi vaa taken and tite total ^Xti^ ef the rmo*^ 
tlon Blxtuni nae aa^ upte 3 s^ U bf walietitutliie 0t5 Hi* saoxNi 
va^r for tine eeli ettspensioi!* After immtetien H&r 3 hotirs , 
the ^8ite»te <^  eaeh ti;^ mim eentrifogei m^ 8i4 Ali^tfo^miari 
hsfdjmsifie in S^  Sol vae addei te tlie i^itrift^te el»taineS from 
ea«h of tiie tift> tulbee* An Ijwediate Imxm yelloir preeii^ta^ 
%m8 olitained In the oonta^ ol !»it no pareelpitate liii tom.9& in ttm 
tiTBt ttiie eltoMlng ttmamtiy fSmt ttie Gelle of the ^gartiaB tmA Wm 
ability to aetaliolise p f^wrle aeid« 
Zt bus been reporteft CacM) ttmt if the eeSl satpensi^ m 
of InetttPla is tree tea Mith tiOuene ana tolu^r^ is rea»ved after 
3 minutes i^ isk&i^ , the ability ^ the eeXls to taetaln^ise 
pgrvuvie aeia i s aeereaaea, rmiAeHim i t possliae to isolate ^le 
pftmric aeia* 
and i t l ] ^ * ie«to biit^wle iiiit&d Isr usti^ mi»t«« ArieA d«(Ui of 
iitflft^ ^ff«9i,e neia « l l i ^ ff*aQ ftlKatntt or tmm ttmixm 4S4 not 
anl t»f soai^B M»tl|>^t« in trapping ft««|ia4»)!9il« nod ?rfitfl« 
ikttiai in «iS.t€af«« #f f'f^fffF $;emm ^i gliwod» has IMMH jmp^^»A 
(3100 3Mt)» im»«plsM»iit» in i^«b ttiMi# tiio ii^dlMtora liert 
fQ3is«ai ^% i t Hit not pofli^ M« ^ i«o3ii^ prsmvie «dtd« 
i t M i^M TMooimMt to « i i i ^ t ^ tlAt ^9im»i« seid i t pyo^ uer^ i 
in tl^ d«i«simtl^i «f tai«9« lifi» tti^ne Miiis Mt i t i tt9 mi* 
^89di JSm M ^ ^ ^Hi i » i ^ t timt i t fii#« ti9t ft^rotmilftt* in ^w 
f« i^t i^ «r4it@ei imd <»iaiiit| «li«««l^ »nif ^ iaolAt^ as itm St4 
diiiitar^ EdMnsrl. n^abnu»^ i9« 
• HM • 
mrmmmt mm ,7* 
AiftiittiSgiBll»t &> ^^>Gn in «arll«r «xperifienttf was 
fowid to be able to d«Rsdimt« ftvo a®ino aolfis. I t wit> 
ftirt:!!^ d^aerv^A that ths r^tt ot Ammlmttion of alaninof 
l^ en^ rml 6l«!iifi« ^M nor leiiei!i« v&i ineri^ 8€<! In xsi aSeqiatt 
•uq f^t^  of o^iygmh Ronov f^f this of foot wot not sotoA in tho 
doiiBiiAtSon of o^lfio* 
• Xn oabso^ont %mtkf thoroforOf ^to of foot of 
inhibitoro and ftott^toPt vas aray a^m nil^ rospoot to tho 
mixym§ i ^ t w i f Itt^olvod in tho doa^iimtion of PI»«ocftX&niiio 
and 0I*»»orin«, ropt^os^iting ttw tuo i»ilii ^rp«t* 
A rofortmeo to tlw Iltorotox^o on tho sabjoot ohotfi 
that dosaifiatioii of a largo n^ebor of aialfiei aolds inoltafilng 
alafilRo« i^m^l alaninof lo^lno and iiopwloiioino io brought 
aboot br a non^ipoolllo L* c^ P* amino aold oadLdato dopond* 
Ing im tho Wpm of iaoBor lagiod a« tho M^tlarato* ^spartio 
aold| gXraina and glittaiaio aoid« hmiwmff aro doa^imtod bgr 
spoeiflo onsymoo oorroapenidiiig to thoao ardno aoidSt SoHno 
and othiir hTdfcnesr asino aolda «iNI i^ MSontaining a^ino aoida 
aro aoaednatad by othor tjrpo of anSTmoa oaUod dohidfttaos or 
doatiXphraraaoa roapootivoiir* Tho eooi^yisos or proithotto 
gfwip of ms3Lx» aeid oacidfts«« hftv* gttn r^ftUr b«im tlioim to !»« 
FIP or fi® W% V9Tf Xittlo infonaaUofi i s AVAIISMO ^»ieerfi« 
iag tbo mmafvm9 of anlno aoid oadd s^o in 1iaotori&» Th« 
diffiottltsr in t!ii» rogapa i» mitO^ ano to th« fia?iB attioli* 
mmt of th« oo i^ajrcies CFiSD OP fW) to tho protoiti to that tim 
ummX rosolutlon laothods for •opftiftting tli« ^lo aro not flnoeoss* 
fid »aldlfie i t aifflecat to oboovvt th« aetivfttion of ttm mmm 
mi t}i« aAAition of eo^»3^aot« Honvvor, i t hat lioen roporttd, 
in MirotaX ^aoSf ^lat approoiablo ae^^ration of ^oaftinaaot 
m9 oh9%rr9A nhon ttio ooome^ iaoa www aidod ovan td tho eoll 
•uapanaioii* 
Tho affoet of aoiaa organio and ino^anlo t^mpomA^f 
$wm of imidit Poaot ^Hth aeUro oafbet^ grmtpsi aro setal 
binding agtnta oae oontain an aotiva siilfl^iiXTl group in tha 
aoioetiiot vaa invastigatad on tha anapia aotivitr wAmf 
id«itioal eonditiona, Bffaet of o^or inhitiitof^y tmt hava 
alraadjr boan raported ta ba affooUva in tha ix^Mtion of 
ai^ no aoid daasinasoa, uma also atndiad so aa to obtains aoeia 
evldanoa nith roapaot to tha nattira of the aotiva i^ roi^ a 
I^ pasant on tha snrlHoa of tha mm^fm/mmjtmm^ 
Idffi an •|7TTfitl-'l^'J"•i"':Bi'3',TV.f' 5""VTrT5?,'VtWiV'J|»)/"•ri'i 
The affaet of variotts iifiiibitors was invastigatad 
ttndar id^atioal o<»iditions» Ail t)M ooBpotmdSi bafora baing 
uMdf wars taatad f(»p thair puritgr* Tha seautions« praparad in 
distlSlsd Wkt«fi w&vt of Um oonectntfaUons as giimn in th« 
t^X«« Oetarl ftXeoholf impirUo aloohol and toltient v«r« dla* 
tiXX«<l and thon sd<l«d, as stiehy in volisass of 0«5 al* 
fh« e®ll stispension (0*6 nl«)« •quivalwit to 12 &g« 
dr^ r iiPsi^t of Notorial o«lis vias preimmtetadt for fiva lilmitas 
at 40%i with 0#1 K phiMplsata boffin ( i aX.) of pB 7 and 0»S i^* 
of a fn»tanUl 80luti<H) of tha raspaetiira oi^ iipoinids In incraaslng 
oonoantraticms as datailad in taMa Bo«XXZZt i f i^ adaqwta 
dhakiog* i^o^-alanlna soXtition (0*S sl.«)f acr^imlant to tha 
amount as glvan In tha tablat ^ * ^^ *^  addad and tha final 
voltpWf In aaeh tttba» vaa oada to 3 i^« 1^ ^la Edition of 
diatiUad wit«r« In wmty sat of «xpmimm%^ a standard mt 
also rmif in uhlah tim aoltitlon of tha o<»ipotind| vmA^v tast^ 
vaa ireplaoad 1^ tha sasia voIt»a of vmt^t i»a« 0*6 al* 7ha 
inotthation was di»ia at 4 0 ^ | i#l^ shakingf for thraa hcmrs, 
after uhloh ^a raastlwi was stoppad 1^ ^le addition of 3091 
tri<mXoroaeatia aoid (0«d al*)^ and tha aaetonia raloasad 
In oaoh aaaa V&B estlaatad W tha aathodf already daseribad* 
tha rastiltSfas ^irmi in tha teblat ifwpif99m%t mieroffratiiaas of 
amoma ralaasad p& M ag« dry valgbt of baatarlal oalls p«r 
3 hra« and vara obtained by ^>rraoting for tha «idog«notts 
asisonia prodtiead. % aga inhibition of deaiainasa aotivi^t was 
than ealimlatad by taking tha aetivlty In t^ *a standara (without 
tha eoBpo^ nd vhosa affaot was baing tastad) as 200f and aaXetilat* 
ing the rast on that basis* 
m Xm m 
XhdilMumiMLmJSiiJL 
[anm QT»m\i.tt 
Unsm of Aaouat added jDlgBS. of E^atlTt % age 
d^usitiase liM* 
activity MUon 
n i l 400 100 «» 
0«5 820 55 45 
B^Si ^ 0 170 40 BS 
6,0 m 8S«'6 76.6 
ao,o 731 1B«0 88,0 
nit 400 100 «> 
0«S aas*5 83,8 1U5 
ao^cds 53«4 47«8© 
5.0 l6d«3B 99*08 60*#8 
30*0 28#3lf 4«I!I9 95^41 
n i l 400 loo «> 







80*0 ISO 4^0 55*0 
« 190 •* 
C<mtimte(i««»«*« 
""'""T" "  
Kaei« of Atsount addisd / I pBt« Of B^la^v« % as• 
l&la«» tit« ifl>a 8l6lOtt 'ittSBICKlJLft' 6mmiimm Cottpouad ( in 0*8 IBX«) releasedi aetivit^r l^t lof i 
aiX 400 loo -
0»8 373*8 93*37 6*63 
V\ ^ iiit jMft«tl^tt4 A A UO 3^«0 1^ 3*33 7*73 
c:" ..:;'-^  ' " "J KV7.'f.W T^V WTf; q 
6*0 93d«0 91«S0 3*30 
fiO«0 360.7 87*30 12,40 
n i l 400 loo • 
0«5 30l«fi 75*3B 34*03 
1*0 a78«4 0^*60 30*40 
©•0 26St»7 6&*67 34*33 
' ao,o 0 0 100*00 
Qix 400 100 • 
o«s 234*0 55*87 44,43 
cmi^^ 6 H^ uo 175.88 43*04 tux A<A 
&*0 123.43 30*63 39*33 
00*0 0 0 100*00 
n i l 403 4ii 
. 0»S 3?^ «?> m^9 3*1 
MgS04f ^ ¥ * 1*0 31*5 94*3 5*4 
S«0 381«$ 94*6 5*4 
m*o 383«4@ 93,1 4*9 
« IM, * 
Cc^tifituid** • • • 
B«MI of 
i n / I faol9« 
( i n 0*5 iA#} 




n i l 403 100 « 
0 , 5 88l«16 oi*7o 30*24 






60*0 d46,S0 61»20 38«80 
RiX 403 100 «» 
©•S 23»43 3»8l <H,1§ 
aiCXj 1.0 3 4 « ^ ^n ?»0«2§ 
5«0 0 0 3^«00 
a i l 400 100 • 







ll»0 0 0 100 
nU 408 100 <m 
0*0 331 ^ • 4 17.6 
1.0 2 i0 7S«13 27#87 
s«o 283 65»42 34,68 
flO»0 180 4S«ao S6,20 
«• v ^ <• 
coiiti!»i«a«**««* 
llaeitt of Jlisourtt t^^taA JH m^ of Rolative i ftg« 




gAramcAtfQifgif o«6 ea, 








110 (10^ ftotimtioii} 
141,4 C41.4SJ • ) tinClgt ^ ^ 
a i l 1«B 
O^^JO- wolmn 210 
1*0 >I1 moles 280 
2*0 jQ. mol@s 288 145.4 (45 .4^ «• 
1« kcmmi& ToXees^ 3;>^  12 sg* liaoterial eel ls i&ff 
v^ght) p ^ 3 l»fi« at 40^1 pH 7, ifim awaking 
«Ge«pt in the eaee (^ ^mgpkiieae ohlofidei where 
the (panti^ of cel ls takim was 1 »§« 
2* T^ aaotmt of tih»oC alanine taken tin each easOf y^u 
a«22S Bigt* (0*9 id* of M30 solution)* 
3« The aotivitgr vae tak^ as 100 in the standard CuMeh 
did not haire the ooapound nhose effeet vas beii« 
tMted) and ^ e relative deaoinase aetivit^r in eaeh 
ease uas ealetilated on that basis. 
flhon Hiftt of th« imrienm OAJTIKIS^ group Ftagent* t^atod, Soaium 
lilviil^tft IAS abX« to imet iva^ eoiapiet«l3r tbm mmyvm y^tum 
aMod in ft eoiiei»»trfttion of tSOjO- solos / 3 c^ « of tiio rsM^on 
aixtiXPo* iv«n At Xomat eofmm.%mU&im^ i t t InttiHtion of the 
doftidiiaso notivi^sr «&• poyo#ptibXo« ttm othor roftg«it« Also 
«(ot«i««d a lAi^ei of foot oti doftmlimst aot iv i^ mM«p% In tin 
oaso of Sodiim Carboddo «ilii<^ 001124 not lo^ oduoo fti^ approoiftbio 
iaihiMtloii* SodiuBi 03miil40| an tmtpoeifio liOiiliitori Inaotimit* 
od ttio mmfam to an oxt^it of 883^  lAimi. UMA ia a oonoontratioii 
of 00.1^ nolea / S teX* of tlio reaotioii wiMtx»9m Bo&Xvm ara^iito 
ifhie!i naa fowA to b« iH^out muf of foot on th^ doastmtiem of 
asiifio aeida lagr fy^tan^ wt^^iit^ (23$) liaai hone^ ^Vf ablo to 
ixMHt tlio doaisiiiatitm of aHasino at tim vaxloua Xov^a of 
ecHOQimtifatiW) oBf^rad* At ropc»^ t«d in aadliio aeid dMaimtoa 
of varioi» otiior apooloa C3U8| tM)^ nm aeti<7i^ of tho 
doaslnaso in A^ a^^ ^ f^triiyi tA* oeepXot^ lost <m tlio addition 
of Ootgrl alodNolf Caio^io al.o<^ ioX and ToXiMr^ 
Of ttio irarlous ttotai ions teatedf % nas nit^oat angr 
offoety &i iaMMtad tho ensp»i to an oxtiBit of 38*8^ (on tho 
additimi of mA mtlm of ZQ@0./a«|« of 1^0 raaetion Edxturo) 
and heai^ siotala via* 8g, Ag and (^ InhiMtod tho daaiainaticm 
of alanino oven at Im eonoontrationtt ^ t hoirovori %iaa able 
to |Mr«^|r^iv^jr aetiimto the ansyiao at different lovala of ocm^ 
eontration« a» would appear also frois the Table No.x:<:ii, and 
aotivoted i t to ahoiit 45^ on the addition of 2/1 nolea / 3 lal. 
of ^ o ipeaetion idxtaro* 
« 124 w 
( U ) 
WW- nT^ TT^ RiJfrwTf Ji «> #^ : fnirni, 
Sa»iito ^ttoy^^B^m (d«ftntj(ift««) has l»»dn irticAm to b« 
iahiMtod ligr eftr!»0Ki3ri group rtsAgeDtt 1^ Bmmrol Mt>wk&r9 in 
aott of t ^ »l0rooreRiiiiBS (13^ 3XS| S0O)« In thft pttmrnat 
lAvteligftUoiif tli« «IY«et of hy&reaqrimimf Mdim Msuii^t*, 
and sttmiearbiuiid^ l^ifoehlorldo IRIS sttiili«d en tim AmasitmtX&n 
of DI«i»«winc* fh« ttffeet of soditn ogrttnid« ««« also •taAitd* 
7h« i»p6Vl&«it 1A8 fOAiinad la mamtky ^lo MSHI aiiim«r as 
dss«flt>sd ftOly in the mtsm of DL»^siAnl^s <9SS« XIS)* 
Ths rssults obtainody as i^ros^tedl in Table Ho* XXIIZy 
indioats that thsss inhibitors did i iMbit , to mm^ «xtdnt| 
th% dMBinass aoti^tgr but nemo of ths inbiMtors tsstsd eould 
oosplstslsr ieMMt ths matytm aot iv i^ wvmi at oonosntrations 
ms bigh as OO/l WBl9t / 3 ei3.« of ths roaetion sixtttrs* In 
ths <Miss of sodiuB syttnidSf howsveri d5»SSI^  inhiMtion of 
dssninass aotivitsr vsas |K>S8ibls ^Amx I t ifss addsd at a 
eonoentmtion of a o ^ iBOiss / 3 si* of ths rssoUon Bdxturs* 
• 126 • 
thMM Mi* SIII< 
tkf mtmsM InMlii^AJPA 
»«•>) <»yTn'fT» r?W WTTT^ 
— ^ — 
P- gEti* of 
released 
Ugma o f 
CORpOtiBd 
Aaount add«d 
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fiO«0 60 66.6 4^,4 










i9«o 60 46»3 S3.7 
0»S 78 66.7 33.3 
f fx i j j i^ «^ytt | t l^ x#o 60 6B«6 44.4 
ao.9 
eo*o 4B 44.4 56,6 
I . Aneo^a rfiO-eased / 18 sg . teeUrial. o ^ l t (drr volght)/ 3 hrs« 
at 4r'0t p8 6 | m ^ shttkiiti. 
a« hmxmt of Dlf^^lno » 8.6867 S8«i0.6 i^ of 1 ^ ^ aoltitloa}. 
« 3 2 € . 
( i l l ) fiittct.flr. Mfttail til rating Mm%i aa Um 
"iiifi '".n'ifT*i."'ji'w '''"fix 
3«rin« d«h7arA9« (304| 2941, 331) and soiit othvr Amine 
add tf9&aliias«a C176| 309) have bosa reported %d be aaeeeleted 
with a isetal Ion. It i^ otiXd, therefore, lie possible to 
inaetivato the^ in preeenoe of A metal bladiiis agent. 
lit vad vith ^isMea that the effeet of 8* hydroxy 
quUioline, oc<^  « dlpyridTl and e^flene diamine tetra aeetie 
aoid (ED7A) was studied on the deamination of DIi-oC alanine 
and Bt^eerine %gr jMu^tlfiffiSIS* 
The effect of inereaeing eot^^atrations of t^ete 
metal binders on deasdnation nas studied ifith a vieir to aseer* 
tain i f they oatised any inhibition ia the deaaination proeess. 
The details of the experiment were as foiXoirst 
Cell suspensiest (0«IIIB1»), equivalent to 12 ng dry 
weight of the bacterial eel ls , I al* btiffer CM/10)| of appro* 
priate pH valtie (7 for alanine and S f^r serine), 0.5 Bl« of 
the respeotlve ifihib«tor| in eonosntrations as given in Tiible 
Ho* XXIV and 0«S Bil* CK/aO) aoliition of eaeh of the two amino 
aeids were inenbeted fbr 3 hours at 40^ , in the east of alanine, 
and 46^ C in the case of serine, with shalEing» The aanonia 
released in each ease was ^en estimated as usual* Tubes which 
* 287* 
oontaiiiAd oil tlw other eoapmi«nt8| mssept the loliitiitorf iitr« 
tr«atea in a sinilar Banner and i«rved as e<»!txoi Ibr «aeh set 
of saeperlaont* 
In another ^*spnriK .^tt the rssiilts of * i^leh ars present* 
«d in Tabls Ho» XK?, 0*5 al.* o<3.I Pt8p«!)8ion, eqtii'valsnt to X2 ag« 
dry veight of t-ho b«ot<^rt«l ottits, was immljetsd vith 0«6 B1« of 
the respeotive IxMbitor solution (BJl moles) at 37^ ftap 1^2,3 
and 4 hrs« At the end of thaee time intervalSf 1 «t3L« 9hosp!mte 
buffer of appropriate pH 'mlxm ims added along ^th 0*6 «!« of 
the aiaino sold solution (H/20} and farther intnilMttad for 3 hrs#, 
vith sliaitfng, at 40^(for alanine) and at 4S0C (for serine)* The 
aamofila released in each case WLB thm% assayed as usual* This 
experinient uas set up to see i f the tirae of contact (of the in* 
hibltor with the cells) affected la any %»y the process of dea-
lainaticm* 
Th© deasiinftse activity im» tav«n as loo In ^ e staaclard 
(which did not have the inhibitor whose effect was being tested) 
and the relatlv© deealnjise aetivltyi in eeoH cane, was calculated 
on that basis* 
The restilts obtalne* oJ^rly »hmf^ tJiat hhe e^tal 
binding substances tested had an adverse action on the mmymn 
activitgr* 8» hydroxy quinollne and K>T4 appeared to be oore 
potent inhibito?8 then <^<pcm. -ii^wrH^l in the e&m of both ttie 
asdno acids* Xt was furt^r observed th^t their inhibitory effect 
on the deaiainatlon of serine was aore pronoiaited ttian on the dea« 
aination of alaalRe* The degree of inhibition was a l » found to 
depend to a large extent on the tiiee of contact of the inhibitor 
with the cell suspensicm* 
9 
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MJdJMiitairlni ay iUftBfltilginiw» 
£d.ohstein and CAibrelt (208^ 309) pi^sentad soae 
0videncd to shotr tliat; bloti^if in somo jToraf iifas abla to fuiiction 
as a ooansyn* in tho d««aination of aeriii* ana threonine W 
JStYBlgartaf Jifltailina flartafWrtl »nA l^iiJall* O^^ mrker^ mlso 
(^tainod roaults Cd05f 3X7) %mich supported the involymmiu of 
Motin as a cofaotor in tlio dsamination of a8p«irtie aeld^ sorino 
and threonino W resting ceSJls of baot^ris, Boasdr^atlcn of 
a^partlo aeid« gitttaislo acid and alanine \ff Nemrospora aqfoeXltna 
1I9.S also shown to be aeUvated b^ r the addition of Motin (31S)* 
An sKperiinent ifas« theref^re^ set vtp to asoertain i f 
bio tin played anjr role in the dsatiilnatlon proc»9B of alanine and 
serine by J^MSSSMBSM^ 
the t©ohniq[tie adopted Mas the same as reported by 
Xdehstein anfl tJtebrelt (808) • The living cells of the organise 
vere exposed to phosphate btiffer (1 aolar} at ] ^ 4 | t>r a period 
of 30 ednatesi at 37^» This ms done to inaotiinite the deaminasei 
of the bacterial cells so as to see i f tim inactivation could be 
reversed o«i the addltlt^ of biotin* 
The e^lls treated In the Banner giv@n abovOf so as to 
inactivate the deaainasesi vers then inottbated with either of 
these tvo aaino acids and buffers of a|^ i^pria*'.e pH valtiesy with 
and without the addition of 100>X1 gas, of biotin* The ansoaia 
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reXeasod In iMt^  tha oases was thma estiittatodi in th« B9ann«r as 
deserlbed earli«r| and o<»pftr«d vlth th« aanonla released under 
Identioal eondiUons ^en ttnl^eated oalls v«re used* 
The results fas given in Table Ho« XXVI elearljr 
dflBonstrated that the aammt of amonia released mtB reduced 
in the ease of both the amino aelds that i s alanine and serine 
viim treated eells V9T% used* The addition of biotin^ however, 
did not bring about any reaatlvatiofi of the eniymes in either 
case* 
On the basis of these observations^ i t seems 
reasonable to eonelude that biotin i s not Involved in the 
deaoination of serine and alanine by A»ifiirt1 gfitTJOm* 
m 13B m 
tmdk liUi, wa* 
fifittcfeitf aiQttn on fflii,itiaig.mii1iiin nf 




04*6 (vitbottt Hotin) 
( v i ^ 100>Gl psiS* 
M O U B ) 
65«8 
1* ABBonia roloftsed It ttjcpreased asjtl g^i/12 ags« 
dnr veiglit of th* twoteriol eolla/d hrs* ftt 
4 0 ^ ana pH 7, in the ease of aXaxdno unfi at 
45n; and pH Sy In tht case of sarina, vith 
ahaldiig* 
a* Tht oaiXs ifav* tr@at«di b]r axpoalng thoa to 
phoa^ta buffar (1_H) at pB 4 t»r a porioa 
of 30 Btifmtoa at df7^« 
• 133 » 
<•) Sfffiftk.ftf nQiM YttnBi,nf,an ^ awaiiil,rwtttnn at 
Very Utfele information i s available with roipect to 
th« nature of the pTosthetle group of teoi;#rial aaslno aeid 
oadldases* Btusi^ find Oreen (138) f honreircr, roported that this 
ensyise appeared to be a IXavoprotela* Ala^tio bae also been 
reported to be deaminatofl bjr a nm dependant alanine dehjnlroge* 
nate (314)• A tiW¥ dependant phenyl ala^Un^ d^/ilrogeiuse In 
£«£Sli ^^ 0 3^.80 be^ n rei?ort^ (3iS)« Alanine dimadnase of 
Hhodo peeudoBonae splierlodee ha» been regained as Pyrideaal 
phosphate dep«)dant by 0«3«Hoare (I3X)« Hiboflairin pheephate 
has been shoim to be the ooensyiiie of aanmllan X.«ia!Blno aoid 
oxidase (316)« 
An attospt vas s^de to investigate the natta*e of the 
ooensyme involved in the deasitlnation of &L« <^ alanine brou^t 
about by AtMMM&MttBSM* ^^7 pyridoaEinef pyridoxaiaiaey pyridoaBSl 
phosphate and riboflavin phosphate were available and were tested 
for their activity in the dwaalnation of tliis aaiiK) aeid» Since 
the escperitients were perfbree^ with int.< e^t cellSf t^a experSjtents 
were repeated after abotit 2 iionths, using aged eell suspension 
also# 
Xfie rostilts obtained ari; given in Table Ho. XX7XX* 
N^ ne of the vitandns used showed any notioeable effect* As 
stated imrlleri since cell free ensy^e t^ te rations were not 
usedf no satlsl^etory conclusion eould be drawn froia these 
observations* 
«» 1 3 4 • 
x ^ i ^ m» a f f i i 
MXm% of. mm Yl,taralna,ftn, tjliftirtiimlnBUfiruaX 
Ulm^ fklmim Iff l>afifltilgfB«iiit> 
Vitaain added jQ mB of daaonla reX«as«d fre» 
C«6 nl« (H/90) solution of 
alanisw l^ ' 0«5 al* eell sttap^tion (•(|tiivftl«nt to 12 ngs* arjr veidit 
of th« e«Us) in 3 hrs* at 40^0, 
and ^ 7f with shaking* 
1« Hon* 
2* f*yridoxal photphat* (100 Jtt Pi.) 
3« I'l^ PidoaGasiiitt (100 JIX pi*) 
4« PyridcKKiii« (100 jDL ps«) 
6* aiboflavlii pliosphat© 





S»B«i Ho aigziiflGant aotivitgr TAS m>tio@d 
eirai nhon 2 es^ttiS old cell mispensioni 
Vera usad* 
^_ SJIHK ^M 
(H) 
svrfTnrzrwr-.-:^ 
0ittiilmtUrn df 9Wifm ia aoat of H M M i^og&atS. 
iiretint tea b»r.m foonA to I M cliMaaAtti Igr i*l>IP iS&ff 8ie}« 
Ovt of 1 ^ |M» «r0%«M Atttiiro la Itflflili Itir Itio ^omtaaUoit 
of &i«iwriaot o»o iMete la aotlira for &*IOf» toc^roa Vt»f aa 
oo«Miy»a and tlia ol^aVfUliiati la aatlva iw JUa«idii9a«r«Qiiifaa 
03^ aaA vadaaai i^atatbiona* Aaa«if«^« tw&mwi <KiafiiUott liaa 
aXao %mn rapor^tf ao ^ aHmOatorrt l» aaiMftaia aaaaai la 
^tm iaawlaatleHi ppoaaaa Cillft}* 
la Half of Iha al»ofa tapaifta In Ut^mtorot tte 
ia*aaaiia aa^parlnKit ma aat 1^ ao laEioati^ta tiK^  affaat of 
tbaaa ftatora on tita daaainatioa of f^L^mofim I r JltaiftUiXflgHi* 
Cailat liraili aa aau aa old (60 aagra old aaila 
irtiiab liai loi^ aoal of ^^Lv aa^ MLanaa iwtlflfy} nwra aideaa 
and Vtm affaat of tiia msib^Umm liataA a^ cnra «aa a i^Mpaafl 
tuili^ % tm &l* l^ aima of aa»laa aa MlM^ratai* f^ fwntlta 
ol»talcMi m»9 ^tfemlatai la ftMm %^JQCflIX» Aaaavolia 
ooadltlon iMa |»Kidtie«a 1^ gaaair^ ttia r^oUoa fiaai( mtii 
mtmiOB gaa fat a i^viod of 10 « &8 alantaa* BiMlMly^ 
raftiaiaA wmOIUoa aaa ot^ tainad W aASi^on of im JEX, aaaw of 
«•> U O m 
gyjli'liitd- iwwl^ yiticiwiliiloifl^ i^ to liMi MMMtMsif i^ fvtMit BiilNil!lA'vttt 
fli0iplii%»f f|vlftQ9[A i^f ggyfMwiwim anft WUf IMKNI iMtd in 
<inMEitltiM m iMimkUH in t»Di« Sa* xxmtu 
Tm vMaits «litAlniA «i«tti^ tiiAi«ftt« f^t% ^Mdai* 
M4«i of hmmgfim ms not ftlt«oti6 I r muf 9t Wm 9M%Umm Ma« 
mm m* it 9^ma$»$ to atigr aiiNtft^Mii iKt«iit Is im fttMN^pb«M 
«r Rl^ ragMw Sli^li^ tMnitii mm ^uimA in INi iwlHi i t tw 
of I^ IiMtdPint liiiR I1P«^ eolLlt a^ tiMi otyn^M HWNI iiMi* 
Bowwwrt Fiy^  iMUi MHo to ootivato to o oligbt os^mt tiio 
UmaAmtSjm of &l»«^rioo I r olA ot&XOt On tbo loMo of «)oto 
OboormtioMf i t town w^tmmWm to o^ qpi^ oio mot ^o 
Aoiaftait&oB of PJUoortiio io iMtiopo towi^t ol^ ont Igr two 
oRomio arotoMf fi • ooriiio oiitf it « Mtint iol^eimsib flM 
fQfs«r is fU^ d^ o^sMteat mtllo 1 ^ U t t w to m»%m fmtlb»^ 
« ^ rooaitt t^m ^ot K# oumot ^ toi^ LooiA t^ if^ nuOoiooi 
&«o» i^ vidMsGtiio Qiiji {lyvidosMoliio* Anoofolido onl vodMMA 
oofl^Uon 1100 oloo not afelo to itiow Mr #»iiio In 1 ^ ftttora 
of t ^ f«Rato ^tfti»oi« siaiior&r •tlMiiSAfl& yliiOf^to oliw 
did not oppoot to iboir onr offoot oo hoo %ooa i^ ^wtoA in Hit 
0000 of ottiot iditfo fl^ftni«w. 
# tSff » 





ioM lot l i 101 13 
10? U 100 u 
^n-s? Wk lA to ^ 
i^So^vS) m • I W I P vKk 10 
^So^ns^ wt so m 10 
€100 H i « i ) ^ ^ ^ im 4 W m 14 
lot «l loo 10»0 
%9B^ V pui 107 40 * <» 

$m tMJf iMU^r to i i t a t a t o mAm me$MB% onlir ^ilyto«i 
•olilllMilMii 1%pw ipiMitti i ^ « JUlHHBfliyUMi JMABBIIMI ^ iw8 
ftrtff^'ff^Tr*^""*^ iKWi'Wiifft ^ ^ a&t 4NMMlflito «nr K^T %li» infiw 
mU§ t«ttoft« ^a&Uilirt t ^ Mlao fto&dt «^ii^ M^MP* not 
HiiwttiitKI W mf 9i ^9 9»mAm tottoi la Ih* wmm% imfmU* 
iitt«R wMNif tM4irfm^»ft| ii«iiiiiiiiii«| Utn^gimiUm hfOM^aorltet 
0AiitaiiflT jptwiiinc <>^  ^it AranA to INfMiQito S>3L«MHB4^ 
and £MM9iift|^n», 
Ir l^irfJ^f 'T C9IS> liim ttoditi ana i t HM Hami 
(ft) fl)# 98 opIiMi tw thft a«iniiMiti9ii of I>i«««l«iiin9 
msiA tfhmmflmmtm mm 7 ttidl tuS rttpaetiipilrt 
7«4 HI tli« «MMi of PHpNtyialamtio aaS SMioottlt^ 
«Bi 8«0 in ^19 «M« 1^ Oltaiiiiiio C91g* 81 • l^it 
mt iHiiirti aumtttiiti immUm i i utotUar fmn 7 • 9« 
7ll« ffAlMil lNM|M0ftltUNI A»f^  9tKf§jam fljJutHiili i l l 
iTllilllttffmiHIl ftI9«ts« ^ iNi fftt^tf l i i#«» ihtti f&mA 
liicAjoeicid ^Mftttonii <if>(i MiaiflHiily tMnFiii ottt • ( 
SPT^f <WW8ii*fl»»fltl nftS luJRl Odin ioQIIB W OtiUf 
fliMi 411% to mfi&f m mm ldl#«rf M gi^fttfl in 
1 ^ «««• or istmmBim iNMMlBawi ^  i i ^ ^ tlv«r (a^sK 
tiMi foomto oiiioliitft l^ op^ MHP l»ai«i%ii }sm% ^m 
itet at mn^ «!• ofiMHiai « • iMMii t*«t » • • l l ^ , 
tho iOMliMiHoB ^ Pluiifiiii li^ Ftft^rtlWlfllHi ftftfflf I 
ot^ Eitso^ loS Iv two *•!»•'»• •wiloiii vui tfuwb te hMHi 
ito ifititaw ilwwwi UMI tiiiiitiiliHt (BKf IfeM amifiii ^ 
,.«*»• Id—MUM. .r i » ^ u «% M «h. 
• l id • 
Ml • fWMdlt 'Oi (KKAX^ M i i rtiiiiitnittnn WM WEitti 
•owi IHMMI %h($ fliitiitf Haiti tfriiftttoft lo tfiMdUig 
thMB tflhiMlMk Hhaa IkMKr wwi 1MB% tlfttiMiMyb 
^••WWiWfc* n^^piw^ppwi ^^•W^^Tl^ ^pw^^www^ ^mw^rag Wrjff^^ ^r ^ ^ P ^ M ^ H F ^ i ^ ^i^^» ^^9K^^^^^^^^ ^r IP 
tmt tiiftt !»I««l4iiiiii« Hit aoel aff i t t t i t iMI« in 
^MMM&Mif ^Sm 9iim% mm «Mvii«MiPiir i i i«t 
mA tinott nn^gllSUi in ^i« mm «f Z l^MMflat* 
1% lit 4<iit« S.I^^f tNn«f)»»«9 ^^^ ^ i^ 
iiiiit,fwn»t| «i teitr Mttw la j^suMiMm^T 
I N I fif I M I liy^ pSff v is* <Mll#ft^'V# ttOA 8EMB«QHl4fttlWt 
d<Mntiift«Um of s^^»Mtiii« isa pHrtn^ Mi ^  Hi* 
Ift MiAogloia «rt«intf MKlut ! • 0maAsmUA In 
twEi iMisnii MliiftMiwlsr m I^INI i(fiiPM3pii lypt uvli 
mu <gl»} at ffifivil* in^A <ms} ifttn M i^iHit 
of o^fioiif oai mmmmikmUiNaiw ^tHI to pn^mm 
vfnmlo aoii tals uliteottt lOP fioi OSDOSMI oMliSfe* 
mnpSy of iaorsiBf i t irt^ iHt %• pMiCa(U««i th«t ^tm 
ftfiirttufffm of ioilin ! • ^w>ni^ fttecil Hivitigi^  
#ihi#witlf'i doM^aittioii Oft BioacNNft 10^  i^ hMMoff 
fiiiiBO i & l ^ * ittifio «||ii»i»toiifie 
sovyl.f# ooJMI fflfOMloo&o 
V 
flio HMOBfttblo offHit or Oiio^Uiii on o^MdisMitlaii 
of nm mm% of INi oittao Mtt^ Of a i^Kdnof i^trntfi/m 
^Uni&ot Eonoiiio ona BotOooilno %r f-frff*flfiinmi 
fffto ptftiiiio doo to tiMi xmmX mAMttm wmlfmAm oo 
f^Uoiftt 
(OMlnoo^d) (littiieftoli} (koto o«ia)(«MMKito} 
^^ 4VmHP '^^ 
JB^fttf^^k jfewjK ttjjM^^^BMMJ^^n^^^h ilkflK' 'fluted 4ft dikttfe4( Jft ^JlhMHfttft^MIII ^n^^^^^^i^^^^^^^tt 
W Hete ti iiTtiitfi Uidlfc* Ifiinmiil ni liMMiits ii# iftiMiiii 
M t M ^ $m melh m^m « M taeM lo bt Mlattd to 
mdiib H M M&IJ I mKi rtitilnifl.i iyal tlMi td tin 
BiVliiMiftttil liftta of tii# iMfiTi nf tlit MHMittu 
M ms^mn^ iT 1 ^ |iB «f ttit «8Atav« at UMI t l a i 
<Kf Imwptttii^ tfeM jujiift Tini'iiiiim MMnntt iKf 
g M i * . ; « t b . « . . or . . ^ « * « « . a » 
INi 4ffffilninTt Mrtttfili^ to fifylflg fligfijg I B ttio 
ioio of i l l t ^ Hfn iooiitiiiooo iHf^ 8}# 
It mo toMA mi l loaoiiai Hmt in wmAm ooitoroo 
Q^ tii.OliOffti t ooilioiiNfawito oBOWto o oBifliHo motion on 
aotft 00 9*ooiato(l In tiibao i% <SI«» m i ) oloo 
inOlooto ^otvlr that Hio pmMNVtoo of oiiMviyoto 
# Hi # 
(msmmtii i n isittfiiiiai mmmtmUom mAmnA 
flP^PUVrnK Mr-Hi' p^VSB wlWIWIP J|^^Hp'BPB^*^^WI^|p^|P MMMBiiWIRRw ^ M P ' '^•W ^ P ^ W ^ ^ P ^ ^^^^^^^^pW^Wi^Wi^ 
9f«tin«» of ia«f«atot ianwits of gliMNMMi* AtOM 
ClSB} ittt iftit to mm mk% tti* M l In ittttoRM 
• i t i f i l r MM MlttiMr d ^ i» mmmMimSf wmamA 
IHP Hitf ipel.vrtsiixi c^ ^^km liiWitttittloR eftti lui^ iMnmi 
i t te #EM to tlMI &OSA BiiWitttOtI flilM AllBOOO 
QiwniiK VRHVW* MiwBrf noownTf osso mipmooo 
WENPfciti CMk) olMLfiift ofl^ oBMii to imiBOf 1 1 ^ 
viotf tltiAt ff*ll in AHtaiftBMMi Kilii&laf vtft iioliiilljr 
dno t o iNl iMMHHI 0§ t4tfii MfOiOtttal flMMI lAQMIiik 
in ino ffwiii atiiiMi <Ni2o of JftiiHi frff^ff 
ofOHO i n ofMMnoo o f i l s o o i o n o n rtMom ii^ IbMi to 
AHiiCiJlOOIUl Clif9^ l (Hil OOt BWltoBO %i^Uk ffttm. 
(jj^ UMWiOf HlO OflPlOt Oft #liHlOOMOO§ill 'W^t0JB% 
III thO PNMMO^  Ottl^f ^10 0III In t!kO VO p^OOllVO 
•"^ mnHr ^ 
i ^ mi* 
(•) iwyit if A^mmMmaah 9nm tm Mttmmt tai«v«at 
9i Wmt^ litiim U0M wAm ^M mm mtMUmmf mam 
immA to may $M ^ittv aiwitniit a t ^ i l l r <l%i» 7}« 
fiii iiMt tpof #f «iii« «^  Fr"Tffriii< pnwtiiim 
MMiiMii i i l t n l ^ fw Hi* diimiriiifilcin ^f taflfe of iNi 
AaA ttPtwr 4B IbflttNi iiBiiHlu iinilaMfi ttlaott Moi^Mit 
tMI HMMHA MHi WiiftliaB la Utt 111 il* Imiitni aoi 
fNi imSL ^ 4bMnlaM0 MilYltr nil^ Hit •§• of 
oiiltfivo lotf totti fWDOflMl 1v ioiiwriil woflatfo C199L 
^pWBIIfc^^wpr^P MHV4P ••^•F^IP** •HPJ^BPW WB^P W ^ mf^Wm^f I w * Www»*0'POf W ^ • 0 » B P W 
•• 148 « 
ftlao «iitAlnod mmB t^iat i^tsdiar w^mjlts in their 
•tDlidt idth th« tmyiit aHe* up of ^*ftfftiff^ .^* 
iMI i^A mm i t una liicAm tlmt cun «i|mi trnta of 
ml^tton wm tfiymm tgr SM «!)& 4B haaam i^i o^ltis^t 
of ^i# mM mrgtuiltB tatt tli«f« mm a oonaidoinblo 
I b ^ la ^M «ato of OKlteUon a f t ^ tlio otpgitiltti 
tmA iMmi gronm for ^ ani 144 hmtn^ 
Tho Ikoi in tlw doaedmso aoUvits^ omtH not 
poM I^Or bt <ttxi to ft iMhAngo in ijH slReo tho ootlTKr 
oontimioi to ftEdLlf mih tho Ago of t^o otHtntOi mm 
tbotii^ tli«po HM r» nt^ti^itiit tkp^aemlmhlm IWLX in 
tano 1^ ftftttr di ii0ii»i Cfn^ do x^)* 
(f) llB4«$r t ^ 9oa&mmm of tho tfi^povtiaomt, i t m t 
oitoorvMl Itiat 3 liotsrt Ibr idLttixIno^  5 hours 1 ^ 
lOQO^ iOi d tioaro Ibr iio«3.oiiotiio i ^ 7 Isoari for 
•opino mA x^imBfl^WiMAm f^mms^teSi t^ tiso SMteapm 
mlB vnp^ vHl^ tho 4«Kalittoo i^lvitar of ^lo oollt 
<»f ibiiil&AKBtt iHfiHiod liUs«at i»ffoportloittaitr mth 
tliBt < ^ g* ^)« tamSmUm Nsranai ^loao tiao inters 
903.8 #}OiNifi o aas i^ dowpoaoo in 4o«idmoo o«tiipit|r 
in mth mm* fho pofoootftgo iosislmtiQiif eofvoo* 
ponetiag t9 ^1080 tiM intervfttSf hos INNNS tftbolatafi 
« %M 
in tHlafl* 1 ^ XXX and iMt ^ t 4a0{« 9l>*€^ f 5««l^f 
and 4 0 ^ in ^m mm% ^ a3amim% n^maflMMsimf 
Umimt tummlmmtRm sM ttarint tmpmttv^kf* 
in««iimls of tiB«| 0mmA • |Vogi^ 0«si'v« vtatieUoii 
in Htmw mmAmm atliYitgr Cflg« ie}« ionvvtiPi 
in tii« «iui9 ot tSiimaymimf tii# et l la F«lainod 
mm ^kmsAmm aotlvlt^ «9Wi ftf%ir Iscing k«pt in 
tti« fPQStis ttftta IbF A i»«»loi af thfwi Bmit^ 
imd th« invsnest invQlv@d« •^pef^ ^r^^ ftpp«ftffs to te 
twto stttMo tl»n in tho mw i^ tho f<wiftiiiing fO«r 
mdno aoiaa* BoOuooi <l«tiiif»i« ftotiv&t^ m itomgo 
fm« boon roportisd W ^^o ii?^ atoi^nnoon CdOO)* 
StORidi «aa QfOiEi ^335) I onS «i¥«^3. othiuf iioslt«Pt 
iNorkii^  ^ th tho oaino aold oeeldfttiai of f'fnfltaff t-
Zt noo itioiin by 3ta3|^ ^ o?«s?t timt tiio %9&3m ootdli 
oad^io only Xk m^ of tho 32 esdno «oid% vhioh 
^07 eoitia ottoi^ origiimlXff tihon kopt ot 0«^ C Ibr 
o poriod of tMo woaks* fmtbtr ototogo i id not 
foteoo ^m wmSbtBt of ttsiao oolii to bo dottdnotoa^ 
bat ttm xmto of osldoU<» wot o^r^lnir foit^^* 
4» T^ aoto |»fofl«ntoA in fitblo Ho^  XX thmt ^mt both 
tho optioal. ontipodeo of aloninof phir^olftninot ioooinOf 
norXflRieino anS i«flno vtro oliaost •({aallr dofteinatad br oo!LI 
• M? « 
•aib«^«tM| or i»«rte]Mi t>^)-mA t farm cMf 1 ^ neaiiio aoids tf«p» 
btlng d«ttatiiat«a W ^ttmemt mmym&B p ^ s ^ t in ^ « iuapoi)* 
•low ikM«v»rt i t i s tps$.t0 iik«2|f i^ft% @ie tutmm i« 
MMi^ Mft llr«t to the lUlbfs tr OBino 0 ( ^ fttooefise i ^ 
thon goto doKdn t^odi* t>m to tho aoiiNifollobililr of &• 
oaliio ftol«»t i t URo not poooiblOf hoirovor^  to ifow o noro 
delioito ^neltiiioii f»oei ^looo otMoviotiottm 
Tho o M i i ^ of an eaf&oAm to doomimto lieth ttio 
optiool iMMMPO of 81% mAi^ ooid imo lioon reports W Btwstml 
wM^ero* 3t«teoo tad Aieo Immm tom& timt both tho toim» of 
aXoninoy sc^ 'Ir;^  a xl oiportio oeid vofo OKiaiood W Mi^SeSmiM 
m^omrtim^ ^WL}^ M^mmmmam cigiftMUftniwa) wa- ^hoim to 
bo oblo to oaidtiso leid doisiimto botd) tho i8Q»^s of aaAnino^  
ooHfiOf tfroiit»i o«a proiiiio ( I J ^ K siMlorllTt -^P**^ **"* 
mo oXoo fOia^ to tAvQ tlut ability to oadoiso both tho 
optio&l ioooopo of Q3jiinii30 otift oorioo i%B0% C^io of MsSk 
SBSUL ^ » tiimm to be offootiim in 1^0 donsismti^i of both^ 
I»«oiia WooHlrio CiXI@>» H{»fo roe^tlsry i t Ims boen tpop^tod 
ttmt ortido e«ii I^ N)o oaitmeto of ^**^*fn*^fr***ft JSittSalAttl 
doiii^ fmtoa bo^ IWind L«#oPino« '^tm ob8ei'vati«mi ntdOf 
thorofore, i s tiiis vospoet^ iros^ not tmstomi in t ^ light of 
tho r^xtfto of oorUi^ W9f& «^« 
• im* 
St TIM d«talf*U<Ki pfo^hmtt of tue 9^um aeiat 
d«talmt«& W ^-**t*^ **'**** vta^ isodtatod at)i iA«ritlfi«a« 
Th« k»«» »^d« «cKPr««pQiiSiiie to Iffoeitiii fia^«iieir^ arid 
i^MSdJa.aiiln» wmm i«>lat«S and idtnttlled as th^ir 8« 4 
ainltvo i^ «i3s;^  l^itti^i«t« CS«t ta^aui %• X3CI>« fht Into 
Mids a^py^poaaing to ftlaiiiii« ana mrin^f htmfmt^ eop^SjA 
aot b9 iMdatoA* 
6* Zailfttet mMim»9 HAS «^t«lo4^ to •^t|^ #«t m^ 
Wt^mie mei^ to ?on»^ pgo&Qm& m» o ipooult of dooi^* 
iioti<m of l^OiO ti« oadiio ooidi Imt i t goto csil^ooa jws Jt 
1^^ tHo 90oa3.t tiiot i t doi» »ot got Mi^ iafiaatfld in tiio rooot* 
ixi$ orotfltt onft ootaia notf thorolt^e« bo looat^ tod ao i t s % 4 
di»itiP^ pMiB9CU^ 9^ bnuio!io« 
7« 1^0 ol^oet of mfl0!it et$mde n.mS. in^fonio 
inldMloro on tho doOi^mtioR of l>X«%iarlno ligr 
imBSsMM/KSn IML* ol>0OP9oft« 
?h« VMoXto olitoiiiodf fto papooontod i& foblo lot^cni^ 
indlootorl that inhiMtion of olanino dooisinaoo oootmfcd to o 
ttgnifloaiit oaetotst nhon oof^ onorl gvot^ Peogonto ifofv tiSson in 
wriimo ooB^ntmtioxio* Of ^ o imrioiio OOHMKOTI ptsup rotgonto 
tootodi oodioa Mttftpiiito 1108 oblo to inootimto ooM>«toily 
t^o mmrm ifh«a adiaoa in « o^ioon^fotiofi 9t m JH aoloo por 3 isl* 
** Jnpi *• 
of titm fttetion nlx^tMt Bvtn »t Xovtr ^ommi^mUtmB^ i t i 
o^tr vtftg^ti vts« tolim <i9tnl<!«| l^saJtiln« atai^to «iid 
ftoUvit^ <»»«pt aodit» «»%isia# iffii^ eoti^ ^ not produoo 
9«»fid«d ea iiiittwit ffviaoi^t of th« pr«i«ne« ^f cftt^ ans'l 
gfOQS) 08 ^^ mrHiee of tfio «i»7sso i03i«li n s^ ossantlal Ibr 
^o aetifaUoi} of tho ou^timt^ 
t^ ooti^tar i^ Aloiiiiio aowiiijaMo mo tOLao 
o«9iot9l3r lost 00 ^o ofiittl<m of ^eW- o3.oolio].f oopi7'^ i« 
Of ttm mrimB setai tono t»sit&e.. Hg IAS «dlti»mt 
me^ ^ffeotf 2^ iiiiiiMtod ^o mttstme to im iaetmt of a&«i^ | 
Qo t ^ sMttion of 30 jit s^wi of 4&i^ 4 /3 d^« of tho r«ootiQis 
Mx^irot ana hfloiijr nttatt vis Hg A^g ^ «n€ ^ it^lMt«A tim 
AMGliiotlQfi of oiooino ovoo ot %mmt oonotatfoUotis* Mo | 
htmwmf^ mm ohf to ooMmto pt&&f^&imly m^ mmfem ot 
4iffor@iit iovi&t of oonoontratio% o« nouldl o^ pour fJroa tSso 
Ooto p»08Qiit«a la toi^lo li» XXII, ooA ootlmtea i t to oboot 
40$ m t3^ meOiUm of 6 19' fac&oi/ 3 lil* of iho Vioetloo 
SdLjKtUfO* 
• ISO • 
Tim i^-^nim aoid osidas© of Mss^ima miH^mXti %»s 
aim Smm& to 1^ inhibited t(f ^#831 ^^v0Q^ ^^ S^ 3^ f o&prylie 
ATMBlt® ^ i ^ i s usually not faimd to infiibit laost of ^ e 
aDlno a^d oxidnaoSf as also in t!io e&m of P»^ *i*«^ ff JSIlfiUeilt 
inhibits the deasiiiiation of alanine Hy A-.f^ «^ ».i^ flttt«a^  Hoverri^ t 
tha oiddatioa of alanine osaA oth&t mAno acids bjr JSiJdbBIICeiLyi 
smsUM »nd famtlfltiibflgmnnaliB bas also h©aR reported to be 
dopres^ea bjf ars^oito SOU))* Those ftndSjii^ s do soggosty 
tliarofore» l ^ t th® daaoinatiiim of l'l«al%iim 1^ JUMSOi^XssBam 
Edght be oatalysad by an aait^ aoid imidase gyatim* Inhibition 
studios by aarboRqrl groap roagcmtst uhi<^ havo lately bean 
gboimi to be oo@p®titi9« inhibitors for Iioaoino acid oacidase of 
snalto vanoG fSdl)* also seen to favoiir th® prasmco of an asAno 
aoid (^daso ay t^^ a* 
8» ^ attae^t uas aada to imrastigata th@ nature of the 
eoeniQRsa inirolved in the dassinatlon of Bi«ai{»ii!ie by 
A> i^>Mffl»t«i^  Oni^  those vitas^Uis and thair araalogiMS tihic^ 
were a-milabl©! mate tasted* Pyrldosine, '^j^ idoxaEsinet 
pyrlAoxBl t^sphate m^ ribofla^n i^iosnhate failed to ahoir 
any notie^O^le affeet on the daasiination of Bl*alanine vhen 
fresh or ti#o isonths old cells of the organ!SBI, vhic^ had lost 
most of their daecdnase aotivityt l^er© tiaed Table Ho.KXVlI), 
• ISl m 
PyridospaBiiMy pytlclosin* una p^rtdoiml p?K)3p^at« ®ir©a ahowed 
soae Inliibltory offf5<st« Hibolta'^ ^lii ^le»i Ims beft^  reported 
to ^iinr mmm s^LaRilatory of feet on the d#»aln.^ . tlon of e^ ta in 
aiaino aoids @*g« alanin©, anA phen^Xaleisiici® oto* ttf mmmXioxi 
ici^sa^ and liver I m& mueoaa hosiog^iates of eow*3 in tea tine 
C23?>| 301) was not abl© to «3cerGise a ^milnp ©ff©et OR t ^ 
aeasd^it cm of alanine by k^tm^ti ^m^wt^ ^inee eell free 
pr0|5a?atioBBt#®re not ti^d in these eaip^rifscntg^ no satlafaetoiy 
ecmelusion idlth respect to the eoenspM in^rolv?^ eould be draim 
frmL those i^eervaticms* 
% liie^istein and He^reit ppe^nted actm eviasfioe to 
i^ iotf that biotin« in «^ie fotm^ uas able to fimetion as 
a eoansr^ in the deasdaaticm of serine and threonine W JEs* 
XHmXSAt JBtttiMilja M^^^MmAA ana ^MSSSOI ^ ^03, ^1^)* Oth^ 
aorl^ers also obtained results i^vich mipp^rted the in^ TOlv^ i^imt 
of biotin as a ool^etor in Urn detonation of aepartie aeid« 
serine and threonine ^ resting eells of baetesia dOSf 317} • 
l^tsmirmtion of alanine, aspartie adld and glutoiale acid by 
tleurosp(»ni ngroeUtni was also shown to be aeUvated bf biotin 
^li'i). The results obtained in thB ptmnmxt investigatlcm 
Tabi^ %» Xian>| hmfevepf inaicated thist biotin was not 
involved In the deaiaimtitm of Dl«-aliMrdn© or Dl-aerlne* 
• ISB • 
20* 1t)« mmttO. bioditig agents also Imd an adviarse effeet 
on t ^ d«a@ination of l)X<-aX«ii!io m& i>l«3®rine» 3-^iros3r* 
qtiiiMiine fwA ett^mm ^BmS^m totra aee^e aoid M)TA} appeair©(3 
to t»e aor# potMit HsMMtors than / / ' hipftl&y% in ^ e eas* 
oJ* both the iffidno aeids* Co^^ata inaetivation of alanine arid 
sanna doffi^ naaas nas bvou^t $S>out \3iy B^i^vos^ «t^inolina and 
tDtk t^an tiiagr Mmee Kept in eontaet vith ^i31 suspimdiona for 
4 hoixra anS 3 hcmra raspaetlifaljr* Howa^ri with X / ' Mr^ anpiayl, 
aftar 4 hourSf IMs vaa only tl>out 73?» in tlw easa of alanina 
and 100^ in ^M aasa of seriiM* Aa uould appaar f rt^ ^ia 
raatdts talnHatad in Tablaa XKI? and 1X7, th« degsm of 
i i^bit ion in titm «km of both tha m^LBO aaida uas dapanSant 
on ttm eemeantratioii of thaao ii^ibit<^8 muSi also on tha tim 
t^aa isMbitora ymm in <K»itaet vith tha aalX atiaiiienaion* 
la^nna daindnaaa ai^ paarad to ba more autaoaptibla to ^air action 
than alanine daasinasa* "Shmm obaanraticma suggaat ^at soae 
aa^ils night ba in^lvad in tha daaeiination of alanina ana 
aerina W -^ffi^ f^^ f****?^  Inhibition bgr <^ inmi(Sa elm atspporta 
thia aaotmpti<m» OthiT amiiK» aeid daaminasas in baetaria ha^ ra 
ahoiin to ba aaeoeiated with tiatal itms 186, 2^) and 
&i«raf0Fa, inaativatad in i^aaenea of satal bind^a* Amino 
aeid aai^nasas ffOEi aoureaa other than baet@?ia Imva also hmm. 
rai)ortad to ba aatal dapandant 3(r»)» 
«» IBS • 
emtbaasH gfoup reagcsits hna been reported t^ several 
\iotA&B in 39st of the aieroor^niirae Ci3l.| ^ 2 f 220) m the 
«ff©ot of hf^ ar^E^Oaalnet smiitas bimsXpliitey sesi^rtAsiae 
hji'drocthloride BM sodivm eyaisid© on tl»© deaaalmtiofi of Cl-s<^n© 
W MnMtiQiXs&SSM i^^ Sf tJierofoPe, also sttt^i^^l* 
FffoB the results obtali^d, nret^nted In Table Ho. 
XXI11^ i t wotoa appear that th^so SjtfilMtors ttia inhibit, to 
9009 axtontf th© tloaialnaaa activity but noim of ma inhibitors 
tast#a eovM eoapl@t@l.y l i^otl^.ta tea mtzysm mmk at eone«iitm« 
tiona as high as SO A colag/ 3 sO.* of th© roaotlcm mixttira* 
Evcfi ^»ditE eyanida, tha oost po t^t o^ it of th&m foisr^ cotiM 
bring iibottt tha iiMbiticm of t^o daa^jm^a aoUvit^r to abottt 
&5*6@^  vhan a<Mod in a e(»u»mtratlon of BO fl tmX@a/ 3 sO.* of 
tha r@aotion misctiira* 
X2« Daa^imtlon of aerine tma heen raportod to he 
atlEMlatad by pyridoi^ l^ioaphate ^ao?« 2@0)* Aativatlon 
W ^uta^iiof^ MI& iMI^^. B.A^t^»%m aonai^^apliata) uaa tfbmrveA 
u i ^ aariiia daK^Umsa et M^saUX <a0S)« Jlfiaorobie and radtuead 
eoiiditloiia bava aluo baan itiioim to ftftvo ar tha daminatioR of 
sarina Cs6S). r^idoxiaat pyrldose^diiat l^ rPtdoasal ^loat^wita, 
^fstainai eaia «Mii»K>bie aoi^itiaaa attained by gasaSng with 
• IMm 
nitrogen V9i?e not nbl® to eK@2»eis© ai^ aprreciob!^ effect -.fi 
th© deaaiiiKiticm of hoth^ til or h^ooriim^ ©Itr^ or irlth fsp®sh 
eellSf or when t^ io 3ont!is oM cells yhlch Imd lost ncs* of 
their i©iKslnas« netivit^ imr© IM«3 CTaM® '^©•:'^xnil), 
Pyildo:sal i^ hosphat© *^*X»P), botf@v^ er« was i^ Xe to actlvat© to 
a sUi^t QKtdnt ^e aossdnation of Dl-serine ^hsn #^o SKmtlis 
old odlli of tho otTganlas v^ sre U3@d* 0& th@ b&sie of these 
oteser^^Mons^  i t moi b« postulatod timt in t^ ^ms^ttian of 
l>l*»$rine peji^ iaps tmi mrnymeSf D seriiw domslmta© ana i«serln# 
deuaiiiiise oro i«9olv@il« Tiw liomor mmm to be HiP d«paiaaiitt 
and i f iiMieti'mtei in ttm pNt&mee of oartyon^ group roagentSf 
^ i l 9 tha lattisr i s not* This ^muM also esplaiti al>o*it 80i 
inhitiitloii of serifis dsasiimiie aetivitjr in i^^ssneo of eartKHi;^  
group resg^rtts* Furttier, pST^ i^iloxine or pfrMosamiam vers not 
ablo to replace i^rid^Gsl ihospimte* 
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Cxi) 
is-aTciiiB). • • ^ 
aeau atitiiaaBdy UH*t ^oehflfflb J*^ a ^ ses-ooOf 3i^«a98 (i^asK 
aOS» ^^^9^ W»A*f !^)d CteMliidf I*C«« ^« Biol« Chfttb Jtai^ I7 i | 
a06« Oal«t ^^•§ ®^ 'Stm0mmm^ H«^  Bi0#h«B« J** M% ^ ^ 
S07« ll«tai«r^ 0«1*« ana %i«llt ^ ^ t ^» Biol* ai»im«y J^i, 3 ^ 
2m^ Usmt^JRm B«C*y «Dit l%0»*9it« .l*W«f J . Biol* C!Mn», 2M 
aO§* Id^is te i^ H«€»9 3t^ CtiTintimiiy ^•Fftf <7* Biol* Ch<n,y 
3lM% 649 (1948). 
SS^ Ptmtmmm M« fiMdv«i(»t * dam* &9s«e* 4«|}3L£3ffi#s le^eroliiol,* 
cidfltiii* 
mi} 
2|9» S ^ i » [ ^ &«d«, and Chmm^t^ I*« ^» BioX* CNa« Igl^ 
mikm ^m&^i^mxtmg P*&»^ «t and airid« %S%^ tmium Itiat. aei*« 
8d«» 3I»SA« M«t ifti^t^^*! f»d £^^i»f«t A«« Hod* jr« Qmm 
m&vm &$ isiMs (I0M* 
73S 
Hlfti41^f «• 9s^»« Jid^ 46CMI ClPS&i* 
129 (1937) . 
337* c<^»t P«P«j "fhi ^tii9««#* <^ *8« aimQ«r and E« f^viKiiic) 
«d# Is t ?el# X9 Part Sf P*P« 3D40i4G67 (1^10.) • 
Cadii} 
a<i&» fhOilMIt C^Btft ^^HMSf <?*d#» Onfi li0II3«llHgllt, a«I>«f ^9 
mTtwmU 
24S» t49list^bit n«C«| and Cob«ii« ?«i*»t »^ BioS.* Oh«Bb 1 ^ 
$^m B^llmk» F«t and Sne l l , S«B»9 <r* Biol* Chtt«t U U ^ ^ 
Bioau cti«iw iSm ^^ C3w)« 
afliU £««««iiiilc^ and ^^U« i«S«t ^o^t Katl* hm^ 3^« t^ »S, 
1^0* iflilcsleii f»f and Hmhmf^ A«^  Avefet* Mo^<ni*y Mt ^ 
^ i t ^^ot^ ^^^^^b ^ % i ^<>^ ^ t * ^ <^ Iaaaf ^•f Biodhaa* J.^ 
aailv XU^atoffaraati^ f « , ana Uiaicm* l»f«t A^li«d MieroHoa.** 
um^ Ediiint 8» t%^7g«r. and B&tliam ^Ktifsu J^» MaUm 22U 
8lf7« Trodis^art l^ i^Ut Ais»ti*aJLiaii *^ %i»ti« M<^ « Mad* a^«. 
(jiciv) 
a66« a a e , i«r«» Bi<iehem« J« Mf ^SMia iwmu 
2 ^ « dftlOf ^ F « | Mooliem* J«f S i t @it9«@£r7 (1§40)» 
aflB« O a e , i^Fty Moohe^ #«! M t 84$»8@S (ll)4&}» 
aTU dftlc, l»fV9 ii<»eh'^ a« J , , a i t da3«sa7 (%S40), 
273. I^«W| l>«lN»t H^rftf B«a», mid Wi»1lk^ B^, Biochem. ^•t 
@7i« timmm* B«F«« HCATO, ^#^#1 ^i)^ ^fi^i !«« Bioehefi* eU 
878» i^clAdltiiif Lmf mi& Kingf H«E«« Sioehee* «r,, ^ 7(10S6)« 
27@» ^ t ' i ^e^ i %^«f ^ ^ ^^itl^lt ^ ^ ' t ^« ^ « ^ « ^ 3oe«y 2 i 
Caw) 
^ 6 * £|.(|jizu •7«1«| ana Haodli^i F«« ^« Biol* C!i«gi« jy^t 103 
as3« Iiil.«<mt %!*., and lRj|leis« 3*4,^ tmm* l^f. <^ici« C^ rt* H^ 
sm^ i l i i i i^ a*, Mt& a^iou M^ » M.w# siQto<»| ^ ia5«a3 
8^8* HftiRtoiM B&.ltm I^u £ « ^ Ki$«tiG Kodftm* ^^f^^ ^^^ < ^ 
SeMal^ii tmaiSm tmmkm S&t l»S7«71 C3li^)* 
mSk te^isA iktU Okiqnm IgpH^ti UmM^ Mf ^3k7 (1§S7). 
2M» Crl«t«lt» 8«, Singh* C». imS Amn»l«, 8»C»(ln^s) 
ate* BsQSS l^f I>«B«| fttiis^ I»M«| «aa fttH^m, C^ A^*, ^i«d« Chwi* 
2§^« tiiami Hatim olesisFiiiaa Ignited S^aMM ^ t ^ 3 * l @ (I9^>)» 




i<ie ixl t i . Biol, MM«; J I , ^i*@ ( i t m , 
3I4» iliR@«t ^•^^•f ^ ^ HmmMf A«| Hata^^y I3SI, HOTS (1^5S)« 
3U» &«^aBs% l>«M«, B£o t^i«e# «t JH^i^^ A«^9 Illy SStf(Wm)m 
(xv&i) 
323m SiiUQii iUa*ll«y ana (kfwSienf ^«^«« ^cxdittt* ^tf 231* 
Om* Eidftf S*t "^ ^ ^mni^ Nal ^» S<tl» last* ;Soot* £?| t , 80C3i^ 5>< 
S&i« Ct^ «aRiv», t * t ^* «^3f# Ghmi^ aoe* tfTapati^ ^  3ao^ ill^m)^ 
